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—_ the problem of accurately 
controlling low volume flows in 
processing with a controlled volume 
pump. Controlled volume pumps 
discharge a precise volume of proc- 
ess liquid . . . accurate to within 
+1%. And capacity can be varied 
continuously by automatic or 
manual means. Here are just a few 
examples of the many control ap- 
plications developed by Milton 
Roy specialists for processing: 


When the variable is flow 


An electronic pressure gage meas- 
ures flow through a venturi tube 
installed in the main line. The re- 
sulting signal is fed through a null- 
balance circuit to a characterized 
square root potentiometer which 
regulates stroke length of a Milton 
Roy controlled volume pump. 
Phosphate feed accuracy is well 
within +3% at all flow rates, and 
the system is so sensitive that feed 
rate changes as the flow rate 
changes with increasing or decreas- 
ing pressure on the main line reser- 
voir pumps. There is no appreciable 
lag. 


When the variable is 
temperature 

In exothermic reactions where 
temperature varies with catalyst 
concentration Milton Roy pumps 
control catalyst feed in response to 
reactor temperature. A pneumatic 
temperature controller transmits 
a 3 to 15 psi control air signal to 
vary the stroke length of the con- 
trolled volume pump, accurately 
adjusting catalyst feed to process 
requirements. 


When the variable is density 


Final density of a casein solution 
sprayed on tobacco is controlled 
within narrow limits by an auto- 
matically controlled Milton Roy 
pump. A density sensing primary 
measures casein concentration in 


how controlled volume pumps 
improve process control 
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In this waste treatment process, Milton Roy pumps automatically meter treatment chemicals 
in response to changes in pH. 


the main stream and transmits a 
signal proportional to concentra- 
tion to an electronic controller. 
With any deviation from the con- 
trol point, the controller automati- 
cally varies pump stroking speed 
through a Thymotrol, thereby 
varying the flow of diluent. 


When the variable is pH 


In the alkaline-chlorination of 
cyanide wastes and the reduction 
of toxic chrorium wastes, Milton 
Roy controlled volume pumps feed 
caustic solution to raise and main- 
tain pH. The pumps are stroked by 
variable speed motors regulated by 
Thymotrol control units in response 
to electronic signals from industrial 
pH measuring systems. 


Choosing the right pump for 
control 

Accuracy must be designed into 
the liquid end. For example, ball 
checks must seat tightly at the 
exact instant the plunger changes 
direction, for 100°7, volumetric effi- 
ciency. To achieve the desired re- 
sult, Milton Roy controls such 
interrelated factors as the height 


CIRCLE NO. 2 ON PAGE 97 


of ball rise, relationship of seat to 
ball diameter, ball guide design, 
specific gravity of the ball, and 
acceleration of the process liquid 
as the plunger approaches its limits. 
Selecting the right combination for 
a particular pumping job and 
choosing the best contro] mechanism 
for the process are jobs for spe- 
cialists. 


If accurate chemical feed to the 
process mainstream is one of your 
problems, look to Milton Roy's 25 
years of experience for your most 
economical solution. Keep up-to- 
date on new control applications 
with a free subscription to “Engi- 
neering Briefs’. Milton Roy Com- 
pany, 1300 East Mermaid Lane, 
Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps ¢ Quantichem An lyz 
Chemical Feed Systems « pH Instruments 





designed for 
decades of reliability 


PANASTAT 
125VDC sere ANNUNCIATORS BY PANALARM ° 








. The industry's most complete line of solid state 
annunciators: Miniaturized, compact. 


2. Exclusive 125VDC operation without bulky interposing 
power supply. Operates directly from available power 
station battery. For 120V 60 cycle operation, simple 
compact rectifier filter converts to required dc power. 


‘ ( Le 3. Capable of far higher performance than demanded 
because of highly derated components 
4. Wiring errors eliminated by exclusive printed circuit 
Your epoxy glass boards with gold contacts (MIL-P-18177). 
5. Readily obtainable... highly visible... standard 6S6 
6 M . B fit double contact bayonet 3-watt lamps. 
ajor enerits 6. Exclusive safety factor. Low energy control circuits 
feeding thru signal contact provide intrinsic safety. Thus 
the possibility of ignition in hazardous locations is 
minimized. 






Panastat annunciators by Panalarm offer a new high in performance and a new low in maintenance. This is 
because there are no moving parts and because components are highly derated. 


Your Panalarm Sales Engineer will be pleased to discuss Panastat Solid State Annunciators with you in complete 
detail. Call him today. Sales and engineering offices throughout the world. 


ANNUNCIATORS - CONTROL PANELS .- DATA SYSTEMS 


. qi> A division of ISI Incorporated 
« Phone ORchard 5-2500 


7401 North Hamlin Avenue, Skokie, Illinois 
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‘“FIT’’ Companions 


reduce costs... increase valving flexibility 


With face-to-face dimensions to 1.S.A. stan- 
dards, K&M split body valves are interchange- 
able with K&M regular globe-body diaphragm 
valves (and with all standard makes of dia- 
phragm valves). 

This exclusive feature of the K&M split body 
design enables you to make significant reduction 
in your plant inventory investment of replace- 
ment valves. It gives you highly desirable 
flexibility. 

Additional flexibility is provided in the K&M 
split body valve itself. Interchangeable. 
unitized construction makes it possible to de- 
velop 432 different valve combinations from 
a single split body. 


diaphragm control valves 


Our 79th Year 


S.A. 1697 


ISA Journal 





In a matter of minutes you can make the 
body reverse or direct-acting; switch the oper- 
ator to dome, diaphragm, or handwheel; change 
the seat ring to one of several types; recharac- 
terize by selecting a different plug; substitute 
the replaceable, rotatable flanges; convert from 
globe to angle type. 

The K&M split body valve fits your existing 
piping and fits your budget. 

One more plus . . . K&M split body valves 
have the largest Cy offered in split body con- 
struction ... more flow for your money. 

Write for Catalog 132 completely describing 
the valve that brings the split body idea to its 
fullest development, 


KIELEY & MUELLER, INCORPORATED 





Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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For complete information, contact your 
nearest CEC sales and service office, or 
write for Bulletin CEC 1623-X19. 
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IMMEDIATE DATA 
... MOUNTING 
VERSATILITY 


... get both with this 
recording oscillograph 


Rack it vertically...stand 
it on a bench...use it on 
a table! CEC’s 5-123 
Recording Oscillograph 
delivers print-out data 
immediately with exclu- 
sive “DATAFLASH”* 
that produces traces 60 
times faster than any 
other print-out process. 
This modular design 
instrument gives you 
immediate access to 
clear, readable data while 
recording at 16 ips. 


Along with unmatched 
mounting versatility, the 
5-123 offers the advan- 
tages of non-chemical 
processing using stand- 
ard print-out papers— 
and with no latensifica- 
tion delay. Its other key 
advantages include full 
front accessibility and 
pushbutton controls to 
change speeds instantly 
from 0.1 to 160 ips while 
recording 36 to 52 chan- 
nels of data. 

*Patent Pending 
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Burner flame on? 


New FLAMON 


Detector 
can help you be sure! 


Properly installed, the FLAMON Detector responds 
only to the flame it surveys. Glowing refractories— 
or flames from adjacent burners—do not produce 
false signals. Positive monitoring of each burner is 
assured. Absence or failure of flame is sensed and 
accurately signaled—and transmitted to control aux- 
iliaries—without use of external relays or amplifiers. 


Key to automation . . . the FLAMON Detector 
provides the key to reliable automatic light-off 
and shutdown. 

Provides wide temperature range . . . the FLAMON 
Detector can be used in ambient temperatures from 


A 162-1 
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Two FLAMON Detectors installed for inde- 
pendent monitoring of main burner flame 
and pilot flame of a gas-fired boiler. 


—20 to 150°F. Flame-sensing element withstands 
temperatures up to 500°F. 
Allows easy inspection . . . quick-disconnect, key- 
hole mounting simplifies checking of lens condition 
and detector alignment. 
Simple, solid-state circuitry . . . the FLAMON 
Detector unit contains only 10 components. 
Weatherproof construction . . . design of Bailey unit 
makes it suitable for outdoor installation. 

Your local Bailey Engineer can give you a dem- 
onstration of the FLAMON Detector. Call him, 
or write Cleveland. 


Instruments and controls for power and process 


BAILEY METER COMPANY 
1021 IVANHOE ROAD * CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 
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Measurement 
deviation... 


plus 
indication... 


plus 
valve position... 


you get them all 
with this 


Foxboro electronic 
control station 


Shown here actual size —> 





One 3” x6” panel station containing all control and 

supervisory functions — that’s the Foxboro Electronic 

Consotrol* Controller. All d-c input — all d-c output — 

all solid state. Operates completely independent from 

recording. 

And look at these other features: 

® measurement and deviation indicator gives continuous 
indication of process measurement as well as showing 
the deviation from set point. 

® calibrated set point dial, with 434” scale, used with 
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Controller and recorder 
each slide out from panel 
for easy servicing. 


Standard 9 x 6” housing Proportional 
holds 3 control stations, 1 
or | station with a com- 
panion recorder. 


3 ISA Journal 
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FOXBORO 



































deviation indicator for readability of 29% full scale. 


¢ valve position indicator for continuous, horizontal-scale 
indication of valve opening. 

* simple auto-manual transfer switch for smooth, bump- 
less transfer. 

Foxboro electronic Consotrol control stations are avail- 

able for cascade, ratio and auto-selector systems. Ask 

your Foxboro Field Engineer about them — or write for 

Bulletin 21-10. The Foxboro Company, 346 Neponset 


Avenue, Foxboro, Massachusetts. 
*Reg. U. S. Pat. Off. 





~s\ FOXBORO 


"EO. UB PAY. OFF, 


reset _ 
derivative: all adjusted 
from the front, 
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SCANNING \ WHAT’S NEW 





THESE INSTRUMENTS FLEW WITH SHEPARD-The Mercury 
Capsule that hurtled Comdr. Alan B. Shepard into space and safely brought 
him back again was the baby of many parents—all in the form of electron- 
ics firms. The small gray box Shepard carried to the launching pad 
was a battery-operated air conditioner, powered by Yardney Electric, that 
gave him the desired comfort level in his full pressure suit, even in ambi- 
ent temperatures of 100 F. 

The missile was loaded with liquid oxygen (LOX) by Servomechanisms’ 
LOX Tanking Computer. G.E.’s tiny ceramic tubes, not much bigger than 
vitamin capsules, flashed back to earth his heart throbs, enabling doctors 
to study the effects of the trip. 

Two miniature tape recorders by Consolidated Electrodynamics recorded 
physiological effects on the astronaut, his comments and the environmental 
conditions of the capsule. Shepard’s voice broadcast from outer space to 
earth was powered by two small electron tubes—the thickness of a pencil 

which quadrupled the power output of his 2-way RCA radio. 


NO PAY—NO PROPERTY-tThe electronics industry opposes “almost 
unanimously” the proposed legislation requiring all Federal agencies to take 
patent titles on inventions developed under government contracts. This, 
says the Electronics Industries Assoc., gives the government property for 
which it has not paid, and amounts to confiscation. 


PLANT-OFFICE AUTOMATION TO WED-Automatic controls in 
the plant will eventually be “wedded” to data processing equipment in the 
office, predicts G. M. Muschamp, Minneapolis-Honeywell. This would min- 
imize costly overlapping, provide more goods more economically, more jobs 
done better by people. But for management, he cautions, it means more 
work and sound planning if “we are to bring this marriage off as an eco- 


nomical union—not a costly collision.” 


CANCER ON THE RUN-A highly sensitive maser spectrometer, de- 
veloped by Melpar, increases 1000-fold the ability to observe chemical re- 
actions involving free electrons—including those in human cells! It could 
make possible—-for the first time—observations of certain reactions in can- 
cer cell growth, a preliminary step toward a cure for the disease. 


MINIATURIZATION IN WAR-}Far-ranging advances in electronics 
will give the Army of 1970 “infinitely greater combat capability” than it 
has at present, says General G. H. Decker, Army Chief of Staff. He fore- 
sees miniaturized solid-state devices eliminating 9/10ths of the soldier’s 
equipment load, and more communications for the greatly expanded com- 
bat areas of future warfare. (Please Turn to Page 11) 
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If variety is the spice of your engineering life, here's the spiciest valve you'll ever find. This 


DeZurik Control Valve allows an almost limitless choice of flow characteristics 


not only in 


the design stage, but after it's installed, too! With the characterizing feature of the posi- 


. no removal of the valve 


tioner, a simple cam change is all that's needed to produce a new flow characteristic. No sys- 
tem shutdown . . 


no need to take the valve apart at all! DeZurik 


Control Valves make other advantages possible, too! Tight shut-off, higher capacity, leak-proof 
stem seals, straight-thru flow, and many more. 


Get the full story from the DeZurik repre- 
sentative in your area or write for Bulle- 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


BIGGER & BETTER THAN EVER-The most powerful digital com- 
puter in the world, the IBM STRETCH, is giving Los Alamos scientists 
some migh’y fast answers to nuclear thermonuclear energy. It can simu- 
late a weapons test at 30 billion multiplications in 24 hours, 250 billion 
computations a week, compared to several months with conventional equip- 
ment. The world’s largest general purpose analog computer—®5 separate con- 
soles gobbling up 1800 sq ft of floor space—computes 8 simultaneous pro- 
grams for space vehicle simulation in less than 60 seconds. Designed by 
Electronic Associates for NASA’s Langley Field, Va. research center, it 
has 1500 high-speed computing units, 800 specially-designed amplifiers for 
separate or slaved-group use. 


BATS & “BIONICS”—Latest research in “bionics”—electronic devices 
based on biological principles—involves bats and the U.S. Navy. Through 
recent biological studies of a tropical bat that locates fish underwater by 
its own radar/sonar system, Navy scientists are discovering new ideas for 
advanced navigation, communications and detection systems. 


FUTURE “OSCAR” WINNERS?-—A4 non-mortal has been reciting the 
immortal words of Shakespeare’s “To Be Or Not To Be” for scientists at 
Bell Labs. It also warbles a clear baritone rendition of “Bicycle Built for 
Two” exactly on pitch! The budding entertainer—an electronic computer 

synthesizes speech and music from instructions fed on punched cards in 
an experiment aimed at better understanding of the nature of speech. 

Pretty soon “composers of music” may become “computers of music”. 
RCA has developed, as part of a study on communications theory related 
to sounds and music, an experimental electronic system that can help a 
composer create new music by suggesting variations and new tone com- 
binations based on his original ideas. 


LAG CLOSES FOR LIQUID CHROMATOGRAPHY -—‘Liquid-liquid” 
and “liquid-solid’”” chromatography have lagged behind gas chromatography 
due to the lack of a universal, sensitive detecting device. Now, through 
monochromatic miniature cadmium sulphide detectors and a simple poly- 
chromatic incandescent light-bulb source, Waters Associates engineers have 
developed a differential refractometer 100 times more sensitive than any 


previous instrument. 


PSYCHOLOGY vs AUTOMATION-Problems of adjustment facing 
employees in the rapidly approaching era of automation and electronic 
computer technology are in the spotlight. Warns Carnegie Tech’s H. J. 
Leavitt: technological change will be more rapid in the next 20 years than 
ever before, especially in information technology and the “thinking areas” 
of management—thus reducing executive decisions. The administrator of 
the future, he said, must learn how to stay happy when thinking is a smaller 
part of his job and learn to avoid becoming obsolete within his career span. 
But many employees, say F. C. Fahnestock, Mobil Oil and E. O. Carmody, 
Carmody Corp., already are being fitted to confidently meet the demands 
of automation. The growing use of elaborate mechanical trainers which 
simulate plant performance and emergency conditions, not only teach oper- 
ators to handle any automated situation, but eliminate costly time/errors 


of actual on-the-job training. 
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SCANNING \ ECONOMICS 





Small Business Squeeze 


The pending Proxmire bill will 
not prevent the squeeze on small 
firms’ share of defense contracts, 
says the Electronic Industries 
Association. They have recom- 
mended to the Senate Banking 
and Currency Committee that 
Congress delete Section 8 of the 
bill — then direct the Small 
Business Administration and de- 
fense procurement agencies to 
develop a cooperative program 
for “maximum participation of 
small business in government 
programs.” 


Last fall Dun & Bradstreet 
sampled nationwide business 
opinion to pinpoint the present 
and future problems faced by 
American business. The cost- 
price squeeze came out on top 
as the most widely recognized 
threat to business health. A short 
term bind could be waited out 
by many — but the indications 
are these problems will especial- 
ly effect the small businessman 
with limited financial flexibility. 


Profits — Not All Rosy 


Melpar’s 1960 sales of $56.3 
million decreased 149% from 
1959’s $65.1 million. 1960 net 
earnings of $1.1 million dropped 
29°% off 1959’s $1.5 million. Earn- 
ings per share were 43¢. 


First quarter 1961 sales for 
Rockwell-Standard were $50.7 
million compared to $77 million 
for first quarter 1960. Profits: $2 
million compared to 1960 first 
quarter profits of $5 million. 1961 
earnings per share: 49¢; for 1960: 
97¢. 


Consolidated sales for 1960 to- 
taled $38.6 million for Black Si- 
valls & Bryson, down 7.6% from 
$41.8 million in 1959. Income was 
$285,372, 15¢ per share. This com- 
pared with a net income of $520,- 
799 or 59¢ per share in 1959. 


Sales and earnings also drop- 
ped below ’59 levels for Controls 
Company of America. Net sales 
of $46.9 million and earnings of 
$1.5 million for the year ended 
Dec. 1960 compared with $51.5 
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million and $2.5 million respec- 
tively in 1959. Earnings were 
$1.21 per common share com- 
pared with $2.06 the previous 
year. 


Some favorable reports: Sys- 
tron-Donner, manufacturer of 
systems, test instruments, ana- 
log computers and transducers, 
reports sales of $3.5 million for 
the 6 months ended January 
1961. Earnings were $320,000 or 
55¢ per share. Same period last 
year produced sales of $2 million, 
earnings of $228,000 or 40¢ per 
share. 


Net earnings of $224,484 for 
the first 6 months ended Febru- 
ary 1961 were announced by Nu- 
clear-Chicago Corp. This com- 
pares with $156,491 for the same 
period in 1960. Earnings per 
share amounted to 30¢, compared 
with 21¢. 


Contracts 


Hycon Mfg. Co. will design 
and install high altitude research 
cameras on X-15 aircraft under 
a $200,000 Air Force contract. 
This includes construction of two 
large ground contrast targets in 
the Mojave Desert for high al- 
titude/high speed experimenta- 
tion and evaluation of aerial 
photographic reconnaissance. 


$9,500,000 contract for celestial 
guidance svstems has_ been 
awarded Kollsman Instruments 
by the Air Force. The automatic 
“star trackers” are for Boeing 
B-52 jet bombers. 


A high-speed preset electronic 
counter/timer for the Polaris 
missile checkout systems will be 
developed by Erie Resistor Corp. 
under contract to Nortronics/ 
Northrop. It will be used with 
the TRACE electronic missile 
checkout svstem designed for the 
Lafayette-class Ballistic Missile 
submarines. 


$80,000 in research contracts 
from Goddard Space Flight Cen- 
ter will enable Tracerlab to 
study means of detecting atomic 
gases in outer space. 


The Navy has awarded Inter- 
state Electronics a letter of in- 
tent for $9,500,000 for nine in- 
strumentation systems. These in- 
clude telemetering timing and 
control, communications, check- 
out and environmental analog/ 
digital recording systems for in- 
stallation on the new 616 class 
of nuclear-powered Polaris sub- 
marines. 


Servomechanismis has received 
$520,635 in follow-on production 
orders from The Martin Co. for 
true airspeed computers. The 
units provide true airspeed input 
to airborne navigational systems 
of P5M Navy planes used in anti- 
submarine warfare. 


The Panellit Div., Information 
Systems, will furnish instrumen- 
tation to G.E.’s Hanford Atomic 
Products Operation, Richland, 
Wash., under a $550,000 contract. 
Instruments represent the latest 
development in Panellit pressure 
gage used at Hanford since 1943. 


Dividends—Splits—Issues 


Branson Instruments | stock- 
holders approved an increase of 
authorized shares from 200,000 
to 1 million, at the same time 
voting to split the stock three to 
one. 


Transferred from _ over-the- 
counter trading to the New York 
Stock Exchange is the common 
stock of Foxboro. 


Ortonix, electronic and elec- 
tro-mechanical systems maker, 
is offering 100,000 shares of com- 
mon voting stock at $3 per share. 


Cenco Instruments has declar- 
ed a 20¢ dividend on common 
stock. 


Varian Associates is offering 
additional shares of capital stock 
to its shareholders as_ stock 
rights for purchase of one share 
of stock for each 10 rights held. 


Genisco has declared the regu- 
lar quarterly dividend of 742¢ 
per share on outstanding over- 
the-counter common stock. 
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2-Channel Recording 
as you want it— 


“© IN CARRYING CASE OR CART, — 
~OR RACK MOUNTED = - | 


¢ WITH BUILT-IN AMPLIFIERS, 
OR THE ADDED VERSATILITY 
OF INTERCHANGEABLE 
PREAMPS <= 





Systems with flexibility of interchangeable preamps —-50 mm channels, 4 
speeds; available in 35”-high metal cart, in carrying case, or for rack mounting. 


With highly developed, versatile preamps: 
Model 296 sensitivities from uv to 
hundreds of volts; transistorized 
electronics; versatile “‘350’’ pre- 
amps include Carrier, DC Cou- 
pling, Differential DC, Phase Sensi- 
tive Demodulator, Logarithmic, 
Frequency Deviation and Low 
Level types; Low Level preamp 
available with plug-ins for general 
purpose DC with or without zero 
suppression, and for DC strain 
gage work; system occupies 14” 
in rack. 


With simplified, miniaturized preamps: Model 
297 sensitivities from uv to hun- 
dreds of volts; transistorized elec- 
tronics; ‘‘850’’ preamps include 
Phase Sensitive Demodulator, DC 
Coupling, Carrier, Low Level 
types, plus MOPA for chopper 
and carrier excitation; system 
occupies 1014” in rack. 


” 


wew 


SAN BORN COMPANY 


INDUSTRIAL DIVISION 175 Wyman St., Waltham 54, Massachusetts 
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Portables for DC coupling, AC trans- 
ducer work, general purpose DC —3 
models with 50 mm channels, 4 speeds; 
identical except for transistorized 
electronics: 


New Model 322 DC Coupling: 10 sensi- 
tivities 10 mv to 10 v/mm; cali- 
brated zero suppression +2.5 v 
max (Model 322A without zero 
suppression); push-pull input, 5 
megohms to ground each side. 
New Mode! 321 Carrier for AC trans- 
ducer work: maximum sensitivity 
10 uv rms/mm; excitation 5 volts; 
transducer impedance 100 ohms 
min; uncalibrated zero suppression. 
Mode! 320 General Purpose DC (illus- 
trated): 12 sensitivities 0.5 to 
20 mv/mm and v/cm; input im- 
pedance 4% megohm (mv/mm 
ranges) and 1 megohm (v/em 
ranges); floating and guarded 
inputs. 

All models occupy approx. 1 cubic foot, 
can be placed horizontally, vertically, or 
resting on handle at 20° angle; all accept 
optional paper take-up (shown). 
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ALL-NEW Zlectnonik |[7 POTENTIOMETERS 








NO SLIDEWIRE, NO SLIDEWIRE PROBLEMS. The unique STRANDUCER rebalancing element, an innovation in 
potentiometer design, replaces the conventional slidewire. It works on the proven strain gage principle and consists 
of four looped wire strands which form the resistance legs of a Wheatstone bridge. Both STRANDUCER and pen 
carriage are linked to the potentiometer balancing motor. A change in electrical input causes the balancing motor 
to change the tension—and electrical resistance—-of the STRANDUCER. This in turn causes the balancing motor to 
rebalance the bridge, at the same time repositioning the instrument pen or pointer. The STRANDUCER is unaffected 
by corrosive atmospheres and has no contactors. It has unusually long life and infinite resolution and is unaffected 
when the instrument is subjected to ambient temperatures up to 130° F. 
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HAVE NO SLIDEWIRE, NO SLIDEWIRE PROBLEMS 


Revolutionary STRAN DUCER* rebalancing element replaces 
slidewire...has unusually long life, infinite resolution 


Here is a totally new kind of potentiometer 
with a totally new kind of measuring system. 
The STRANDUCER rebalancing element 
replaces the slidewire, and sets a new high 
standard for potentiometer performance. 
The new ElectroniK 17 potentiometers have 
a calibrated accuracy of +0.25%. 


In addition, modular construction makes 
ElectroniK 17 instruments easiest of all 
potentiometers to operate, convert and 
maintain. Complete interchangeability of 
components cuts service downtime and 
minimizes spare parts stocking requirements 
for these advanced potentiometers. 

You can get ElectroniK 17 instruments as 
strip or circular chart recorders or circular 


True modular construction saves you time, 
trouble, money. Three basic modules—case, 
display and drive—make up the ElectroniK 17. 
The case fits standard 19-inch relay racks. You 
can remove the door easily and without tools 
when converting from strip chart to circular chart 
or circular scale operation. You can pull out the 
chassis to the service position without tools, and 
without interrupting operation, or remove it 
completely. You can change chart speeds to 2 or 
2 times basic speed (Standard chart speeds:1, 2, 
6, 10, or 60 inches per hour) by replacing quick- 
change drive gears. You change range and 
actuation simply by changing cards. Zener diode 
constant current supply eliminates battery prob- 
lems. Up to 8 plug-in contact control modules 
provide for a wide variety of control possibilities. 


scale indicators. You can get electric contact 
control with up to 8 contacts. All control 
units are of convenient plug-in type. 


ElectroniK 17 is one of the great advances in 
potentiometry, and you should have all the 
eye-opening facts about this new class of 
instruments. For complete details, call your 
nearby Honeywell field engineer, or write 
MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.— 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
[i Fiat nn Covttol 


SIncE 1665 











——_ a | LT 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan 
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*120V. Non-inductive A.C. heater loads 


Plunger Type 


resistance heating, 





MERCURY 


RELAY 





MERCOID 


if you need reliability and dur- 
ability, this quality built relay by 
Mercoid is your answer. 

For heavy duty loads, such as 


(domestic, 


commercial, industrial) —heat 
treating furnaces, drying equip- 
ment, welding, lighting, illumi- 
nated signs, score boards. 
Hermetically sealed mercury to 
mercury contact provides visible 
on-off operation. Silent and chat- 
terless. Quickly mounted, easily 
wired. Speeds up to 100 opera- 
tions per minute. 


Available normally open; 





CONTACT RATING: 





*NON INDUCTIVE 








LOAD HEATER LOADS 

ac | pc AC ONLY 
120V. | 30A. | 15A./120V. 35A 
240V. | 20A. | 10AJ240V. 254 
44ov. | 8A. | — |440V. 10A. 

















WRITE FOR BULLETIN 0-20 


THE MERCOID CORPORATION 





4211 Belmont Ave., Chicago 41, Ill 
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U.S. Firms Abroad 


Distortion-free crown wheels 
and other gear parts are being 
produced at the Dagenham, Eng- 
land plant of Ford Motor Co. by 
automation techniques which 
control quench presses during 
heat treating operations. The au- 
tomatic control systems, installed 
by Minneapolis - Honeywell’s 
British subsidiary, also elimi- 
nates scrap. 

The French firm, Air Co., has 
granted license to Joy Manufac- 
turing Co. to manufacture their 
new line of terminal strips for 
airborne electrical systems. 

The Garrett Corp. has been 
awarded a $3 million contract 
for 180 central air data systems 
for the Japanese version of the 
Lockheed F104 Starfighter. 


IFIPS Call for Papers 


The International Federation 
of Information Processing Soci- 
eties (IFIPS) will hold a Con- 
gress in Munich, Germany, Aug. 
27 through Sept. 1, 1962. (See 
May ’61 ISAJ, p. 11). 

All aspects of information 
processing and digital computers 
will be covered: business, scien- 
tific and real-time information 
processing; storage and retrieval 
of information; language trans- 
lation and linguistic analysis; 
digital communication; artificial 
perception and intelligence; ad- 
vanced computer techniques. 

Interested authors must sub- 
mit a 500-1000 word abstract by 
Sept. 15, 1961 to Dr. E. L. Harder, 
Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


Anglo-Franco-U.S. Satellite 
Communications Plan Approve 


English, French and U.S. agen- 
cies have agreed on a cooperative 
program for trans-Atlantic test- 
ing of experimental communica- 
tion satellites. The British Gen- 
eral Post Office and French 
Center for Telecommunications 
Studies will provide the ground 
stations in Europe. Multichannel 
telephone, telegraph and TV sig- 
nals will be transmitted by these 
stations, using satellites provided 


and launched by the National 
Aeronautics and Space Adminis- 
tration during 1962-1963 in Pro- 
jects Relay and Rebound. 
Equipped with advanced radio 
facilities of extremely accurate 
tracking qualities, the stations 
will conduct tests with active 
and passive satellites at high fre- 
quencies and low power. 


Instrumentation in Mexico 


Instrument suppliers in Mexi- 
co have formed a new organiza- 
tion to further the art of instru- 
mentation. Entitled Asociacion 
Impulsora de Instrumentacion 
Industrial A.C., the new associa- 
tion is composed of Mexico-based 
officials of most major instru- 
ment companies. 

The association hopes to pro- 
mote instrumentation through 
local exhibits, conferences, ethi- 
cal sales and engineering, local 
manufacturer, and fair and just 
import duties. 

Newly-elected officers include 
Carlos Delgado, president; Virgil 
E. Schultz, vice-president; Gon- 
zalo Uribe, board member; P. J. 
Mondragon, treasurer and Ern- 
esto Weber, secretary. 

Correspondence should be di- 
rected to: Asociacion Impulsora 
de Instrumentacion Industrial 
A.C., c/o Servo Mex, S.A., Oax- 
aca #28-601, Mexico 7, D.F. 


British R & D Shows Off 


Britain spent nearly 500 mil- 
lion pounds on R & D of new 
equipment and techniques in ’58- 
59, even more in ’59-’60, and 
will top all records in 1961. 

Her latest developments will 
be exhibited by 70 British and 
overseas manufacturers at the 
Laboratory Apparatus & Ma- 
terials Exhibition, June 19-22 in 
Westminster England. 

Twelve internationally-known 
lecturers will present papers on 
such topics as Recent Advances 
in Techniques at the Tin Re- 
search Laboratory; High Voltage 
Paper Electrophoresis; Automa- 
tion in the Medical Lab, and 
Modern Methods for the Micro- 
biological Examination of Foods. 
Contact UTP Exhibitors, 9 
Gough Sq., Fleet Street, London. 








Lock your Hazards in a 


and Gage Safely and Accurately with 
JERGUSON MAGNETIC GAGES 


Jerguson Magnetic Liquid Level Gages give you accurate 
liquid level and interface readings . . . with absolute safety 

. - when you’re dealing with problems of dangerous liquids, 
toxic gases and corrosion. You eliminate the dangers inherent 
in glass and its gaskets, and in threaded connections . . . for 
you lock your hazards in a solid-wall chamber, flanged to the 


vessel being gaged. 





Indicator Operated Through Chamber Wall 


The unique design of the Magnetic Gage places a float with an 
actuating magnet inside a sealed chamber and an indicator 
mounted outside the chamber. The indicator is magnetically 
operated through the chamber wall. The chamber is completely 
sealed so there is no danger of gases or fluids escaping. 

The level indicator consists of edge-magnetized wafers which 
rotate. As liquid levels change, an accurate reading is shown as 
a red column contrasted with silver above. 


Four Models; Job Correlated 

Jerguson Magnetic Gages are available in four models to fit a 
variety of installation needs. The float is adjusted for specific 
gravity and correlates pressure, temperature and specific gravity. 


BRPMML LLL ITIL TiTiiTiiiiit | 


In Use on a Variety of Liquids 


Many prominent Chemical and Petrochemical Companies have 
installed these Magnetic Gages for liquid level or interface 
reading. They will handle any liquid, and are in such varied 
services as: many hydrocarbons, including lube oil, ethyl 
mercaptan, etc., alcohol, ammonia, hydrofluoric, sulphuric and 
other acids, liquid nitrogen, caustic soda, high-pressure feed 
water and many others. 

Why invite expense and danger when you can eliminate your 
hazards with this safe, accurate Magnetic Gage? 


ee 


Jerguson serves with: 


Investigate now. 
Get full details 
about this unusual, | Reflex Gages Heated Gages 


ange ty bey 4 Transparent Gages Welding Pad Gages 

complete new Tubular Gages Magnetic Gages 

Magnetic Gage - = 
Non-Frosting Gages Liquid Level and 


catalog. 
Large Chamber Gages !nstrument Valves 


JERGUSON 


Gages and Valves for the Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Mojor Cities 
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COMPANIES 


| 4 ON THE MOVE 


New Companies 


Fort Lauderdale-based Sys- 
tems Engineering Laboratories, 
new electronics R & D firm, 
will produce data systems for de- 
fense, space exploration and in- 
dustrial use .. . the Relay Div. 
Fred Goat Co., has been pur- 
chased and reorganized. Now 
called Goat Electronics, its cur- 
rent plans call for early develop- 
ment/production of high precis- 
ion midget relays and electronic 
devices for the military and com- 

| puter fields ... stock of the new 
| South Norwalk, Conn. firm, 
Measurement Systems, manufac- 
turer of electro-optical and IR 
equipment, is now being traded 
over the counter .. . a complete 
line of transistorized instruments 
and apparatus not available from 
any other source will be offered 


We're built 
- by Radiation Technology, new 
to take it! | oes Senta Monica Call Dem 


Aerospace Controls, will develop 

and manufacture instruments/ 
| controls for space travel and re- 
| lated applications. 











} 

| Mergers & Acquisitions 

| Texas Nuclear Corp. will be- 
come a wholly-owned subsidiary 
of Nuclear-Chicago Corp., con- 
tinuing its operations with pres- 
ent facilities and personnel in 

, , : Austin, Tex. ... Chance Vought 

We Thermo Electric Thermocouple Extension Wires are and Ling-Temco Electronics are 

Rugged! You can run us through heat, moisture, mechanical | discussing a possible combina- 

abuse, even contaminants — we still give you longer life and | tion. Their assets are $194 mil- 


accuracy in your temperature measuring systems! | lion with backlog unfilled or- 
| ders of over $300 million at 1960’s 





We have so many types of insulations — plastics, fibers, metal- | ond... Sanborn Co. and Hew- 
lic sheaths and armor — that you can choose exactly the right lett-Packard have tentatively 
type to meet your applications. Our conductors are extra spe- agreed on a combination, with 
cial too! We’re drawn, calibrated and selected in our own Sanborn continuing as a separ- 


ate company under its present 
operation . . . American Concer- 


WRITE TODAY FOR YOUR WIRE CATALOG W-13 | tone, division of Astro-Science 


More than 18 pages of information on our whole | C®FP., has acquired a controlling 
stock interest in Aero Data, mis- 


family, including CERAMO® metal sheathed-ceramic sile and satellite tape recorder 


wire mill to meet precise quality standards. 








insulated wire and THERMO-CABLE* — 6 to 56 pairs manufacturer .. . Burgess-Man- 
of matched conductors in one cable. Write Today! | ning Co., Libertyville, Ill, has 
*Trade Mark | sold their Penn Instruments Div. 


to the newly-formed Philadel- 
phia-based Penn Meter Co., man- 


Thermo THERMO ELECTRIC Co.,Inc., Saddle Brook, New Jersey mo 6 als onl cgay com 


E/ectric in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. puDyne Corp. has acquired 
| TransWeigh Co. and Automatic 


Measurement Corp. which rep- 
resents $1 million in yearly sales 


20 YEARS « Jemperature Measuring Systems and Components | of electronic automated weigh- 
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Latest advice 
on b&w neg for 


instrumentation 
Po a ee 


Kodak Royal-X Pan Recording Film, given the proper de- 
velopment such as 8 minutes in Kodak Developer DK-50, 
is the fastest material we have. This holds true both for 
hand-camera exposure times and for the very short ex- 
posure times of high-speed instrumentation. It holds true 
even when only green light is used, as in recording from 
certain c-r tubes. Royal-X Pan is very good to have when 
you need every bit of sensitivity you can get, but it is 
grainier than other Kodak films. Furthermore, in a high- 
contrast developer such as Kodak D-19, its speed advan- 
tage over other good Kodak recording films shrinks and 
disappears altogether for high contrast and very short 
exposure times. 

Very recent advances in emulsion technology have 
produced the new Kodak Double-X Panchromatic Nega- 
tive Film. For very short exposure times and 8 minutes in 
Kodak Developer D-19, it is just about as fast as Royal-X 
Pan Recording Film, but its graininess is much less—on 
a par with the fine grain and sharpness formerly attain- 
able only in comparatively slow films. 

Another film worth considering for instrumentation 
work is Kodak Linagraph Ortho Film. Its speed has re- 
cently been nearly doubled. Special attention has been 
given to constancy of properties during storage before 
use. It is a high-contrast film, designed for development 
to a gamma as high as 1.9. If you want high contrast for 
very short exposure to green light, Linagraph Ortho Film 
is your ticket. 

All of which tells you nothing of the physical forms in 
which you can get these and many other Kodak films for 
instrumentation. Better ask for the capsule-summary 
sheet ‘‘F3-297"' from 








EASTMAN KODAK COMPANY 


Photorecording Methods Division 
Rochester 4, N.Y. 


Ode 


TRADE MARK 
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SCANNING \COMING EVENTS 





270 Papers Accepted for 4th Internat’i Conference 
on Electrical Techniques In Medicine and Biology 


The 4th International Confer- 
ence on Medical Electronics, 
combined with the 14th Annual 
Conference on Electrical Tech- 
niques in Medicine and Biology 
will be held July 16-21 at the 
Waldorf-Astoria in New York 
City. 

To date, 270 papers have been 
accepted by the program com- 
mittee. Fifty of the papers are 
from other countries including 
Russia. These will be presented 
in English, French, German and 
Russian with two sessions per 
day translated. 

In addition to the scientific 
sessions there will be approxi- 
mately 75 commercial displays 
and a number of individual sci- 
entific exhibits. 

A program of tours is being 
arranged to include Columbia 
Presbyterian . Medical Center, 
Columbia University, Columbia 
University Plainsboro Nuclear 
Reactor, Veterans Administra- 
tion Hospital, Brookhaven Na- 
tional Labs., Prudential Insur- 
ance Company of America Com- 
puter Center and the IBM Re- 
search Center. For the ladies a 
program of entertainment and 
sightseeing is also scheduled. 

Sessions of the 4th Medical 
Electronics Conference are slated 
to start Monday afternoon, July 
17 following morning registra- 
tion and the formal opening. Ses- 
sion topics are listed below. Ac- 
tual paper titles and authors are 
not included due to space re- 
strictions. Those interested in ob- 
taining such program informa- 
tion in addition to registration, 
hotel and tour arrangements are 
requested to contact: The Sec- 
retary General, 4th International 
Conference on Medical Electron- 
ics, IRE, 1 East 79th Street, New 
York 21, New York. 
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Monday, July 17 
Afternoon Sessions 


1. Electrical Techniques I: Obstetrics, Gy- 
necology 

2. Computer Diagnosis 

3. Electronic Images and Scanning Systenis 

4. Data Processing 


Evening Sessions 


Workshop — Informal Discussion on Per- 
spectives in Bio-Medical Engineering, 
O. H. Schmitt 


Tuesday, July 18 
Morning Sessions 


1. Mathematical Models 

2. Recording, Storage and Retrieval of Data 

3. Magnetic Resonance and Electrical Im- 
pedance 

4. Electrical Techniques I: Obstetrics, Gy- 
necology 


Afternoon Sessions 


1. Biological Control Systems I 

2. Sound and Related Techniques 

3. Neurology, Ophthalmology and Otology 

4. Determination of Circulatory Parame- 
ters I 


Evening Sessions 


Workshop — Informal Discussions on Com- 
puters, T. Sandel; Acoustics, J. Reid 
and W. Fry 

IFME Council Meeting 


Wednesday, July 19 
Morning Sessions 


1. Gastroenterology I 
2. Recording, Storage and Retrieval of 


Data Il 
3. Biological Control Systems II 
4. Instrumentation I: Electrophysiology 


Afternoon Sessions 


1. Instrumentation II: Telemetry 

2. Gastroenterology IU 

3. Biological Control Systems III 

4. Determination of Circulatory Parame- 
ters II 


Evening Sessions 


IFME Plenary Session 


Thursday, July 20 


Morning Sessions 


. Biological Effects of Microwaves I: 
Athermal Aspects 

2. Theory of Neutral Functions and Organ- 

ization 

Electrophysiological Instrumentation I 

Cardiac Output and Pacemakers 


_ 


> to 


Afternoon Sessions 


1. Determination of Circulatory Parame- 
ters III 
2. Biological Effects of Microwaves II: 


Thermal Aspects 
. Electrophysiological Instrumentation II 


. Cardiac Instrumentation 


i bo 


Evening Sessions 


Workshop — Informal Discussions on Re- 
cording, Storage and Retrieval of Data, 
G. Webb and R. Schoenfeld; Electro- 
cardiography, D. Geselowitz 

Banquet 


Friday, July 21 
Morning Sessions 

. Radiology Tech. I 

. Biological Effects of Microwaves III 


. Electrocardiography 
. Instrumentation III 


RON 


Afternoon Sessions 


. Heart Sounds and Pressure 

. Radiology Tech. II 

. Education and Documentation 
. Instrumentation IV 


ON 


Nuclear 
Instrumentation 
Symposium Set 


The Joint Nuclear Instrumen- 
tation Symposium, sponsored by 
ISA, AIEE and IRE will be held 
Sept. 6-8 on the campus of North 
Carolina State College in Ra- 
leigh, North Carolina. 

Symposium topics include Re- 
search Instrumentation and New 
Devices; Space Nuclear Instru- 
mentation; Plasma Research In- 
strumentation; Process and Mon- 
itoring Instrumentation, and De- 
sign of Systems and Instruments. 

Papers will be presented by 
invitation. In exceptional cases, 
unsolicited papers may be ac- 
cepted. 

For further information, con- 
tact the Steering Committee 
Chairman, C. S. Lisser, Oak 
Ridge National Laboratory, P.O. 
Box X, Oak Ridge, Tennessee. 


(Please Turn to Page 22) 





CONTROLHIGHLY CORROSIVE FLUIDS 






Design 510-BP 
plastic bar 
stock body 


a 


r 
e | 


bal f 
- 33 





Type 510-BA 
control valve 


Ses -- ? 
s. a 





WITH 


FISHER 
Bar Stock Bodies 





. 









Type 511-B 
control valve 


DESIGN AND CONSTRUCTION 





Plastic Bar Stock Bodies 
Design ‘‘BP’’ 


Metal Bar Stock Bodies 
Design ‘‘B’’ or ‘‘BA’’ 











Body Material 


Penton, Type I polyvinyl chloride (PVC), 
or other plastics of suitable mechanical 
properties 


Carbon steel, stainless steel, Monel, | 
Hastelloy C, Nickel, and other bar stock 
metals | 





Body Sizes 


Yo" 3," 1” 


An" 34" 1” 
2» ay 





End Connections 


Screwed or socket ends 


Screwed or socket ends | 





Valve Plug Style 


Fluted plastic or metal plug with equal 
percentage flow characteristic 


Fluted or contoured metal plug with 
equal percentage flow characteristic 





Orifice Sizes 


A" 3" Yn" ¥," 


4" He", 1 ” 3/4" 





Pressure Rating 


Penton: 125 psi at 220° F. 
PVC: 125 psi at 140° F, 


1500 psi at 450° F. 





Available 
Actuators 








Type 510 normally open or 
Type 511 normally closed diaphragm 
actuator 





Type 510 normally open or Type 511 nor- 
mally closed diaphragm actuator. Also 
available with Type 470 piston actuator 








For additional information, see yur FISHER /MAN 


Fisher Governor Company, Marshalltown, Iowa. Plants 
in Woodstock, Ont., Rochester, England. Butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 
...chances are it's controlled by 
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Scanning/Coming Events, from Page 20 
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JACC: Frontiers in Control 


The most recent advances in 
automatic control will be aired 
when the 2nd Joint Automatic 
Control Conference convenes 
June 28-30 in Boulder, Colo. 

The joint conference will re- 
flect a consensus of the very best 
in control, hammered out by 
committees in various meetings 
held since last September’s first 
successful JACC at MIT. (For 
advance program information, 
see ISAJ, May ’61, p. 24.) 

JACC was conceived to avoid 
duplication and overlapping con- 
trol meetings. With about 1000 
engineers and scientists attend- 
ing this three-day event, other 
related meetings are being 
scheduled to precede the main 
forum by one and two days. 
Among these are two AIEE 
meetings set for Tuesday, June 
27: 


(1) Panel Discussion of Simula- 
tion Techniques, ranging from 
simulating samplers and quan- 
tizers to simulating broad indus- 
trial and economic systems; 


(2) Workshop of Dynamic Pro- 
gramming, adaptive control, 
sampled data and _ industrial 
process control. 


Special events include a timely 
talk by Commissioner Ewan 
Clague (photo), Department of 
Labor Sta- 
tistics, U. S. 







— 
Department ©, 

of Labor, on 

“The Engi- ~~ a. “"" 
neers’ Re- @ i 
sponsibility = 
in the Ef- 


fects of Au- 
tomation on 
Society.” 
Commissioner Clague, formerly 
Professor of Research and Sta- 
tistics, Pennsylvania School of 
Social Work, University of Penn- 
sylvania, has been with the De- 
partment of Labor since 1946 
and is now a recognized expert 
on the topic “Labor and Auto- 
mation.” 





On Friday, June 30 at the Uni- 
versity of Colorado, an unusual 
panel report will be presented 
by the U.S. Automatic Control 
Team to Japan — covering their 
recent tour of industrial and ed- 
ucational automatic control fa- 
cilities in Japan. John Gibson, 
Purdue University, will moder- 
ate this session. (See page 87.) 

JACC is sponsored by five co- 
operating societies, ISA — 1961 
host — and ASME, AIChE, AIEE 
and IRE. 


Gordon Research 
Conference On 
Instrumentation 


August 14-18 is the date of the 
Gordon Research Conference on 
Instrumentation to be held at 
Colby Junior College, New Lon- 
don, New Hampshire. 


Purpose of the program is to 
bring experts up to date on the 
latest instrumentation develop- 
ments and to provoke sugges- 
tions concerning the underlying 
theories and profitable methods 
for making progress. 

Attendance is limited to 100 
persons and is by application 
only. Those interested are urged 
to contact the Director immedi- 
ately, since application must be 
submitted two months prior to 
the conference. Accommodations, 
fees and other information can 
also be obtained from the Direc- 
tor. Address all correspondence 
to W. George Parks, Director, 
Gordon Research Conference, 
Colby Junior College, New Lon- 
don, N.H. 

A committee will review the 
applications and select the mem- 
bers in an effort to distribute the 
attendance as widely as possible 
among the various institutions 
and laboratories represented by 
the applications. 

The conference will be con- 


ducted as an informal type of 
meeting consisting of scheduled 





lectures and discussion groups. 
Chairman is J. M. Vendenbelt. 
E. D. Jones is vice chairman. 


Lectures 


Characteristics of Optical Maser Beams and 
Some Measurement Applications, D. R. 
Herriott. 


Methods of Optical Communication, W. H 
Straub. 


Very Precise Electronic Setting on Inter- 
ferometric Fringes, K. M. Baird and 
D. S. Smith. 


The Acoustical Interferometer as an In- 
strument for Determining Absolute 
Temperatures at 4°K, H. H. Plumb. 


The Fringe-Count Micrometer and Auto- 
matic Long Path Interferometer, R. A 
Woodsom. 


The Present State of the Art and Future 
Trends of NMR and EPR, M. E. Pack- 


ard. 
Refinements of Technique for Precise 
Measurement of Dielectric Constant 


and Power Factor of Solid Insulating 
Materials, W. Reddish. 

Design Considerations for Spectrophoto- 
metric Color Measurement, R. J. Melt- 
zer. 

On-Line Computers for Chemical Proc- 

esses, A. F. Sperry. 


Adaptive Control Systems, W. H. Surber. 


Current Approach to Process Control in 
Britain, A. J. Young. 


Scientific Instrument Development in Aus- 
tria, A. L. G. Rees. 


The Mechanisms of Information Transfer 
and Computation in the Process Con- 
trol System in Man, J. F. Davis. 


The First Bio-Cybernetic Law: Unidirec- 
tional Rate Sensitivity, M. Clynes. 


The Pupillary Servo Mechanism, L. Stark. 


Biological Noise in the Human Pupil, J. 


Atwood. 

Electric Propulsion of Space Vehicles, M 
O'Day. 

Evaluation of Gas Composition Detectors, 
D. H. Fuller. 


A Paper Basis Weight Uniformity Instru- 
ment, L. W. Zabel. 


An Instrument for Measuring Visco-Elastic 
Properties at Low Rates of Shear, J. E. 
McCarley. 


Gas, Oil Industry Men 
Plan Annual Gas 
Measurement Course 


Initial plans have been com- 
pleted for the 21st Annual Ap- 
palachian Gas Measurement 
Short Course, August 28-30 at 
West Virginia University in Mor- 
gantown. 

The course is annually attend- 
ed by measurement and control 
engineers and other technical 
personnel representing the gas 
and petro-chemical industries. 


(Please Turn to Page 24) 





RAMBLINGS ON 





INSTRUMENTATION 


MEMORANDUM 


TO: President 
FROM: Vice President—Sales 
SUBJECT: DO FORMER MA- 


JOR LEAGUE BASEBALL MAN- 
\GERS MAKE EFFECTIVE INSTRU- 
MENT SALESMEN, PARTICULARLY 
WITH A NEW PRODUCT LIKE THE 
HAYS DISSOLVED OXYGEN ANA- 
LYZER? 


I am not going to review all the steps 
that led up to the hiring of this old 
codger, Macey Bengle, who used to 
manage that big league ball club in 
the East. I admit I agreed at the time 
it was a charitable move in behalf of 
a nice old man who had been retired 
before he was quite ready. 

However, the old gentleman has been 
on the road for two months now trying 
to drum up some interest in our new 
Dissolved Oxygen Analyzer—a red hot 
product if there ever was one—and | 
am gradually forced to the conclusion 
that baseball and instrumentation do 
not mix. Here, for instance, is a verba- 
tim transcript of the sales talk this 
antique umpire baiter has been using: 

“"Now you take this here tank or pipe 
or thing in a situation like where the 
boiler feed-water could be getting the 
inside of the thing as rusty as Sal Mag- 
lie’s arm and you've got to get the dis- 
solved oxygen in there analyzed- 
although how the hell oxygen can dis- 
solve in water is one for Judge Landis. 
So you go to the bullpen for the new 
Hays Dissolved Oxygen Analyzer in 
the clutch and it’s right in there every 
time. Smaller than home plate, with a 
built-in calibration check they could 
use to replace umpires . . . and with a 
full scale range as low as 0 to 20 ppb it’s 
as accurate as Whitey Ford with a no 
hitter goin’. Costs less to maintain than 
some of them ballparks in the Grape- 
fruit League . . . gets rid of scrubbers, 
chemicals, tanks of gas . . . even hits to 
the opposite field. Does the trick with 
a galvanic cell with silver electrodes. 

“Now if you folks don’t want to pay 
cash, maybe we could get together on a 


little swap. How’s about one Hays 
THE HAYS CORPORATION 
CIRCLE NO. 





Box Score on the Hays Model 625 Dis- 
solved Oxygen Analyzer. Ranges: 20 to 
100 ppb. Accuracy: 5%. Time Constant: 
5 seconds. Sensitivity: 0.1 ppb. 


Dissolved Oxygen Analyzer for a short- 
stop who can hit and a left hander who 
can put out a fire in the late innings?’’ 

This is not exactly the type of tech 
nical presentation our customers are 
used to. 

However, it is not the jargon that I 
object to. The thing that’s driving us 
nuts in the sales department is that 
this old boy is selling Hays Dissolved 
Oxygen Analyzers like crazy! He has 
sold them to every ballpark in the ma- 
jor leagues and when last heard from 
was starting on the Three Eye League. 
Our stock of spec sheet No. 625 on the 
unit is getting low and the morale of 
our sales organization is, frankly, going 
to pot. 

So, as I see it our choice is clear: 1) 
we can send our elderly friend back to 
manage his bank and start selling dis- 
solved oxygen meters the hard way, 
i.e., to power plants and the process 
industries, or 2) we can issue a plug of 
chewing tobacco to all our salesmen 
and become the biggest supplier of 
Dissolved Oxygen Analyzers to the 
baseball industry. 

Also you might advise me what 
to do with the thirteen utility in- 

; A fielders and two sore-armed relief 

pitchers we have taken in trade. 

MEMORANDUM 
TO: Vice President—Sales 
Sales are sales! Now get out there and 
pitch batting practice. 


CAS pe 


President 


MICHIGAN CITY, INDIANA 
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With Wallace & Tiernan 
Aneroid Dial Indicators you get 
precision and fast response in 
all types of absolute pressure 
work. 

WAT Precision Indicators have 
many uses in research and 
development engineering. One 
is ideal for calibrating pressure 
transducers; another, for check- 
ing the calibration of flight in- 
struments and ground support 
equipment. These instruments 
also keep constant check on 
continuous production-line 
work, 


MEASURE 

ABSOLUTE 
PRESSURES 
wilt SPEED and PRECISION 


A W&T Absolute Pressure 


Gauge on the job means: 


Accuracy 0.1% to 0.33% 
Sensitivity 0.01% to 0.2% 
Range 0.1-20 mm Hg to 
0-500 p.s.i.a 

No corrections 

Light weight, small size 


++ + 


The accuracy of W&T Absolute 
Pressure Indicators approaches 
that of liquid columns... higher 
sensitivity assures faster re- 
sponse... large dial gives quick 
reading. 


For further information, 


write Dept. A-127.99 


+ 
ABSOLUTE 
PRESSURE 


MILLIMETERS OF MERCURY 
® 





WALLACE & TIERNAN INCORPORATED 








25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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Scanning/Coming Events, 
from Page 23 

Subjects to be covered in the 
intensive three-day program in- 
clude the fundamentals of gas 
measurement and special ses- 
sions on domestic meters, orifice 
meters, large capacity meters, 
automatic control instruments, 
pressure regulators and other re- 
lated equipment. 

Monitored open forum discus- 
sions and actual demonstration 
classes in the application and 
servicing of gas equipment will 
be offered daily. 

The various classes and labora- 
tory sessions will be conducted 
by 90 qualified technical men 
from the industry, various uni- 
versity professors and represen- 
tatives from the U.S. Bureau of 
Mines. 

Paul H. Riley, Commonwealth 
Natural Gas Company, Rich- 
mond, Va., is General Chairman. 
A. H. Reschke, New York State 
Natural Gas Co., Pittsburgh, Pa. 
is Program Chairman. R. E. Han- 
na and R. W. Laird of the Uni- 
versity faculty are in charge of 
publications, registration, exhib- 
its and dormitory housing. 

Program requests and resi- 
dence hall reservations on the 
campus should be directed to 
Professor R. E. Hanna, Univer- 
sity of West Virginia at Morgan- 
town. 


ISA and ASLO 
Oceanographers Meet 


A Marine Sciences Instrumen- 
tation Symposium, co-sponsored 
by ISA and the American So- 
ciety of Limnology and Ocean- 
ography (ASLO) will be held 
September 11-15 at Woods Hole 
Oceanographic Institution, 
Woods Hole, Massachusetts. 

It is scheduled to run concur- 
rently with the 24th Annual 
Meeting of ASLO. 

Programming of the Symposi- 
um is under the direction of 
David D. Ketchum, Woods Hole 
Oceanographic Institution. Pros- 
pective authors, not yet on the 
program, should contact Mr. Ket- 
chum at once, c/o Woods Hole 
Oceanographic Institution, 
Woods Hole, Mass. 








CRESCENT ARMORED MULTITUBE 


for 
INSTUMENTS 
& CONTROLS 







Individually 
Numbered Tubes 
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of Copper or Aluminum 














Bends Without Distortion of the Tubes 
Because They Are Cabled Together 


INDIVIDUALLY NUMBERED TUBES—Numbers appear at 2” intervals 
throughout the length, thus permitting positive identification of every 
tube anywhere along the length, as well as at each end. This is a real 
time-saving feature as the installers can connect both ends without the 
necessity for tracing through each tube. 


The tubes are thoroughly protected from injury during and after in- 
stallation by a flexible interlocked galvanized steel armor, TYPE CA, or 
corrosion resistant polyvinyl chloride thermoplastic sheath, TYPE CT, or 
combinations of both to meet any corrosive environment. 


CRESCENT MULTITUBE is available with 2 to 37 copper tubes, 
1/4” O.D., in continuous lengths up to 1000 feet. Also furnished in 1 
to 12 tubes in size 3/8” O.D. tubing or 1 to 4 tubes in size 1/2” O.D. 


Substantial savings can be made in installed cost on moderate to 
long runs with better protected installation of instrument tubing. This 
product is licensed under U. S. Patent 2,578,280. 


Dy) 


Write for Bulletin — No. 960-C 





TRENTON, NEW JERSEY 
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Model 135 AUTOGRAF 


Ul hdg-here)anler-lerente-larsisjcelaracre 
circuitry. Built-in calibrated X-axis 


time sweeps, 16 calibrated ranges (each 


axis) plus stepless range control. Portable, 
rack or table mount, 10’s” x 162g" x 4%4", weighs 
only 20 Ibs.! Includes all popular AUTOGRAF 


features for maximum usefulness, versatility. 


m—™ F.L.MOSELEY CO. 


= 
Dept. E-6 409 N. Fair Oaks Avenue, Pasadena, California 
MUrray 1-0208 Cable MOCOPAS 


Field representatives in all principal areas esse 
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SCANNING 


“4 READER FEEDBACK 


Glamorize the Metric System 


Your ‘‘Can Do” editorial, 
Bounce the Ounce, page 43, ISAJ 
for March 1961, is a refreshing 
approach to a problem. Carl F. 
Kayan should be supported by 
every engineer, physicist, and 
manufacturer in the USA. In 
fact, I think it quite possible that 
a rapid change to the metric 
system would be even more in- 
teresting than a slow change. It 
would be a challenge greater 
than the 24-hour clock during 
World War II. If the change 
were publicized on TV as a game 
and played hard by the net- 
works with the assistance of 
good educators, as the Bell Sys- 
tem plays their film stories, 
whole families could be expected 
to take enthusiastic part in an 
exciting national space-age ex- 
perience. 

Why not give it to the adver- 
tisers as a new medium for ad- 
vertising? This way, if accepted, 
it would receive financial sup- 
port and acquire some of the 
best presentations people avail- 
able. 

Sugar-coat it with brilliant 
color, make it exciting with the 
space-age challenge and main- 
tain interest with the competi- 
tion of a game, and in three 
months people will be ready for 
a 50-centimeter auto tire, one 
liter of Jack Daniels and one 
kilogram of beefsteak. 

Herbert D. Curry 
Omaha, Nebraska 


Correction, Please! 


In our Scanning item “Elec- 
tronics Has the Last Word,” p. 38 
ISAJ 3/61, we misspelled the 
name of the maker of Eager, the 
electronic inspector. The correct 
name is Performance Measure- 
ments Company. And they would 
be pleased to supply full data 
on their “Electronic Audit Gag- 
er” from their plant, 15120 Third 
Ave., Detroit 3, Michigan. 


The Editors 


NOW, AVAILABLE FAST 


FROM 12 NATIONWIDE STOCKING POINTS 


TAINITYR a anes 


The Industry’s Most Complete Line 


Only TRINITY, the 

industry’s leading man- 

ufacturers of thermowells, 

has the facilities and sales 

volume to institute such a dy- 

namic service designed to fill 

your emergency needs from a 
nationwide network of twelve 

stocking jpoints. 

NOW, your TRINITY representa- 

tive can deliver standard thermo- 

wells at factory prices from Baton 
Rouge, Chicago, Cleveland, Houston, 

Los Angeles, New York City, Omaha, 

S. Charleston, Tulsa, and Toronto and 
Calgary in Canada 

NOW, you can rely on. TRINITY’s central 
inventory at Cortland, New York. Already, 
it includes many hundreds of ready-to-ship 
well types stocked in depth, and it is still 
growing. So even for unusual requirements, 
you can be sure of same-day shipment you 
often need 
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ACTUAL SIZE. New Series 670 Metagraph- ¢ Manual-Automatic Control Station 
ic is ideal for graphic panel applications, 
occupying panel space only 7" wide by 7%" 
high. Fits into 6" by 6" panel cutout. Typical * Manual-Automatic-Cascade Control 
670 Series models available, include: Station 

¢ 1-Pen, 2-Pen, or 3-Pen Receiver e Single-Case Cascade Control Station 


« Manual-Cascade Control Station 
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O here’s the pneumatic receiver you asked for! 


Bristol’s new 4-inch-chart Metagraphic receiver 


is the easiest yet to install, operate, and service 


Never before has a 3-15 psi pneumatic receiver been de- 
signed with such exacting, meticulous attention to the 
needs of the graphic panel designer, the instrument user, 
and the instrument maintenance man. 


Bristol’s new Series 670 Metagraphic receiver brings you 
the plug-in versatility and operating convenience — made 





famous - ee Metagraphic ames receivers—plus Simplified control switching is keynote of new receiver's 
the increased legibility and accuracy of a 4-inch strip design. For instance: uniform switch positions on all models 
chart, plus these big new features: avoid operator confusion in multi-receiver installations; simple 

alignment of color-coded pointers and a single switching opera- 
Simplified control switching between functions... tion put complex automatic or cascaded systems ‘‘on stream.” 


allows the easiest start-up procedure for either the com- 
mon manual-automatic station or the more complex, single- 
case cascade control station models. Intermediate ‘‘seal’’ 
position has been eliminated. Just adjust process to line- 
up color-coded indicators and switch to automatic or 
cascade operation as desired. 


Uniform control switching .. . all receiver models have 
the same switch positions for the various types of control 
—cascade position, 3 o’clock; manual position, 6 o’clock 
and automatic position at 9 o’clock. 


Simplified chart change and inking... chart changing 
is a one-hand operation. A new chart can be slipped into 
place in an instant. The capillary inking system can be 
refilled from the front of the receiver. 





Complete ‘‘plug-in”’ service continuity. Entire plug-in 
receiver chassis is instantly replaceable with spare for complete 
‘ . i ; continuity of service. Control functions are not disturbed when 
And the new Metagraphic receiver gives you other out- cungiaieaintishe ie caine 


standing features such as rectilinear chart coordinates for 
easiest reading, easy connections for any type of control, 
either field or receiver-mounted controllers; and sparkless, 
mercury-switch disconnect of electrical circuit when chas- 
sis is removed. 


Get the complete story on the new Bristol ACCO 
Metagraphic receiver today. Write The 
Bristol Company, 120 Bristol Road, Water- 
bury 20, Conn., a Subsidiary of American 
Chain & Cable Company, Inc. 0.42 





I Easiest to service . . . For instance: Easily removable chart 
... for improved production through measurement and control drive mechanism—a one-handed operation—permits excep- 
tionally fast chart replacement; just slip out drive, replace with 

AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS spare, replace paper in original drive at leisure. 


Come see us at the Instrument and Automation Conference and Exhibit in Toronto at Booth 206. 
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SCANNING 


COMPUTER TECHNOLOGY 





Putting an Entire Library 
on a Single Tape 








This attractive young lady wants us to know how much information 
can be packed onto a single tape! A new high-density recording tech- 
nique, developed by Potter Instrument Company, enables the equiv- 
alent of 190 volumes (of 300 pages each) to be recorded on a 10%” 


reel of tape. 


It seems hard to believe, but 
now as many as 190 volumes, of 
300 pages each, can be recorded 
on a single 1014” reel of tape! 

Uncanny, you say? Maybe so 
—but it’s true. Seeing that the 
most popular previous tech- 
niques could cram “only” 17 
such volumes on a similar tape, 
this new accomplishment offers 
a substantial increase in tape 
storage capacity, reduced tape- 
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handling requirements, and a 
greater return on computer in- 
stallations. 

Developed by Potter Instru- 
ment Company, the new tech- 
nique, called the “High Density 
Recording System” is said to 
provide higher reliability than 
that expected from standard re- 
cording methods — this, despite 
transfer rates as high as 360,000 
alpha-numeric characters per 


Engineers check 
a demonstration 
model of _ the 
high-density re- 
cording system. 
The components 
shown are (Il. to 
r.): oscilloscope; 
solid-state, high- 
speed central 
control unit; 
computer simu- 
lator; and high- 
speed digital 
tape handler. 


second via 16 parallel recording 
channels on 1” tape at packing 
densities of up to 1500 bits per 
inch. 

Another important advantage 
of the system is the elimination 
of restrictions imposed on some 
computers by conventional peri- 
pheral tape-handling equipment. 
The new high-density recording 
equipment will permit many of 
the “new-generation” computer 
systems to operate closer to, or 
even at, their maximum speed 
capabilities. 


Self-Clocking 


Because the information chan- 
nels are self-clocking, no separ- 
ate clock channel is needed, and 
multichannel data can be read 
out in true parallel form despite 
interchannel time displacement. 

The new method is so reliable 
that, in a recent test requiring 
40 hours of continuous operation, 
less than two seconds of re-read 
time was required to recover 
data lost as a result of transient 
error. During this test, no per- 
manent loss of information re- 
sulted. More than 20,000 passes 
can be made over any portion of 
the tape without losing informa- 
tion or significantly increasing 
dropout rate. 


Application 


In its first application, the new 
unit is incorporated in high- 
speed tape transports for use 
with a Bendix Corporation G-20 
Computer System, destined for 
installation at Carnegie Institute 
of Technology in Pittsburgh. 

There, the Bendix computer 
will serve as the core of a Doc- 
toral Program curriculum in 
“Systems and Communication 
Sciences”. This subject covers 
theories of programming simula- 
tion of human cognitive proc- 
esses, artificial intelligence, 
adaptive control, the science of 
administration, and the applica- 
tion of these techniques to man- 
agement sciences. 


Future Is Bright 


Described as possibly the most 
significant development in data 
processing since the invention 
of the coincident current core, 
the high-density tape recording 
technique, because it so greatly 
extends the capabilities of mag- 
netic-tape systems, seems des- 
tined for extensive use in the 
future. 
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operator convenience makes 


the 


recorder 


preferred for laboratory use 


The recti/riter recorder has become the accepted 
laboratory recorder—is preferred for the exacting tasks 
of laboratory applications. The portable recti/riter is 
the only galvanometric rectilinear recorder designed 
specifically as a bench-top instrument with all routine 
controls and adjustments located up front for extra 
convenience. The “writing desk” chart carriage permits 
operators to make the extensive notations usually associ- 
ated with laboratory use while the instrument is recording. 

Ruggedized die-cast construction results in an in- 
strument that can “take it”’—yet removal of the one- 
piece dust cover makes every working part completely 
accessible and removable without further disassembly. 
Every recti/riter carries a one-year full service warranty. 

There is a recti/riter to fit your particular require- 
ments—single and dual channel, portable and flush- 


Oo 


APPARATUS DIVISION 
PLANTS IN HOUSTON 


AND DALLAS, TEXAS 
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mounting models each available in the widest 
selection of standard ranges in the industry. 
Two-Cycle Pen Response 
d-c Milliampere Ranges 
a-c Ampere Ranges 

d-c Ampere Range 


¥2 ma to 100 ma 
0.25 amp to 25 amp 
100 mv for use with 
standard shunts 
Expanded Scale a-c Voltage Ranges 
80-130 V, 160-260 V, 320-520 V 
a-c and d-c Voltage Ranges 10 V to 1000 V 
Frequency Ranges 50, 60, 400 cps 
Five-Cycle Pen Response 


d-c Milliampere Ranges 2.5 ma to 125 ma 


Special options and accessories further expand 
the versatility of recti/riter recorders. Write now for 
complete information on this accepted laboratory 
recorder line. 


TEXAS INSTRUMENTS 


INCORPORATED 


3609 
P.O. BOX 6027 


BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 
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- Continuous and Portable units 










PARAMAGNETIC 


OXYGEN MEASUREMENT 
Detects oxy9 


Simple non-electronic cir 
response raised oe 
seconds. Rone /pPLOSIONPROOF 
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PAOAS DETECTION 
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Complete 
tems for v0 
ble gases 
areas; litho and ‘ 
atmosphere control; ae 
of combustibles in 


streams. 










ent of concentration, 
componnasiog sensitive 
ts as the detector. Appli- 
“ue determination of: H2 
= * mixtures; Argon 
in Op drogen purity; cO2 

flue 9°5, etc. 


Measurem 








Write for 
Descriptive Literature 


DAVIS INSTRUMENTS 


80A Halleck St., Newark 4, N. J. 
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EDUCATION 





New University Control Center 


Professor Rufus 
Oldenburger 
(right), director 
of Purdue’s new 
Control Center, 
and graduate 
student R. E. 
Goodson discuss 
a control simula- 
tion problem for 
their new analog 
computer equip- 
ment in the 
background. 


Purdue University’s school of 
Mechanical Engineering has just 
opened a new “Automatic Con- 
trol Center” for research and 
teaching in control engineering 
at both graduate and undergrad- 
uate levels. Staff of over 20 in- 
cludes professors, research as- 
sistants, post-doctoral associates 
and others. The well equipped 
new center includes air condi- 
tioned laboratories, offices and a 
conference room. 

The laboratory houses hy- 
draulic apparatus for frequency 
response studies, an analog com- 
puter equipped for nonInear sim- 
ulation, a test stand for hydraul- 
ic research, and various electron- 
ic amplifiers, transducers, phase 
and amplitude analysers, oscil- 
loscopes, etc. Also available to 
the staff are a Royal-McBee 
LPG-30, a Remrand 880 and a 
Datatron digital computer. A 
Royal-McBee RPC-4000 will be 
available by June Ist. 


Oldenburger 
and Goodson 
check out hy- 
draulic test stand 
at Purdue’s new 
Automatic Con- 
trol Center. 








The two full professors of the 
staff, Dr. E. H. Gamble and Dr. 
Rufus Oldenburger, Center di- 
rector, are offering four graduate 
courses (some open to seniors): 
regulators and servomechanisms, 
statistical approaches to auto- 


matic control, nonlinear auto- 
matic control, and linear control 
theory. Purdue also is adding an 
automatic control course for all 
its ME students. Graduate as- 
sistants in the center usually de- 
vote 20 hours weekly to thesis 
research work, and may carry 21 
hours per academic year. In ad- 
dition, the Center imports out- 
standing control experts for 
weekly lecture-seminars. 

Major financial support for the 
Center came from the National 
Aeronautics and Space Admin- 
istration, with help also from the 
National Science Foundation, the 
Office of Naval Research, and 
Foundation for Instrumentation, 
Education and Research (FIER). 
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Mass Memory 


| 
Super Speed TOPH = 
| ky: 4 


Recently marketed by Bryant 
Computer Products was the first 
“magnetic disk file,” a new mass 
memory device combining the 
fast access time of magnetic 
drums and the high capacity of 
magnetic tape. Through its | 
unique ability to read and write | 
either a line at a time or a char- 
acter at a time, it is expected to 
advance capabilities in fields 
other than data processing, es- 
pecially in communications. 

Using from 1 to 20 disks, the 
file can store from 30 to 600 mil- 
lion information bits. Maximum 
access time is 167 milliseconds, 
including 100 milliseconds for 
positioning. Cost per bit ranges | ; 
from 0.1 cent for one-disk files | Bi . 
to 0.025 cent for 20-disk models. Designed for Use on Any Instrument 

Read/write is done on each | Calibrated for Type K Thermocouples 
disk face by six airfloated mag- 
netic heads mounted on a digit- 
ally-actuated rocker arm. Arm 
motion is controlled from seven 
binary address codes, by an 
open-loop hydraulic system ca- 
pable of moving the heads to 
any one of 128 positions, with 





| J Each leg of the thermocouple possesses an adherent, tenacious, 
black oxide with high emissivity for rapid temperature response. 
Its E.M.F.-temperature relation is in accordance with NBS 
Circular 561. Consequently, TOPHEL-NIAL can be used on any 
existing instrument calibrated for a type K couple. Its stability 
of E.M.F. is equal to, or better than other type K thermocouples. 












































0.0005-inch accuracy, and in less For temperatures up to 230G° F — 
than 0.1 second! ; 
Rotation is at 900 to 1200 rpm. | These WBD Thermocouple Alloys are pee gees oe 
All read/write, head-switching, | as high as 2300°F., and have demonstrated their comp ete de- 
p : ~ pendability for controlling high temperature production furnaces. 
and clock circuits are fully tran- | 
sistorized and modular packaged, Physical, Electrical and Mechanical Properties 
enabling build-up of serial, para- | Property TOPHEL NIAL 
llel, or serial/parallel recording. Melting Point °F 2600°F 2550°F 
Specific Gravity (g/cc) 8.63 8.47 
| Specific Heat—Cal/gm/°C (20°C) 0.11 0.12 
| Thermal Conductivity—Cal/sec/cm/°C (20°C) 0.042 0.064 
Coeff. of Thermal Expansion x 10—* (20-100° C) 13.37 12.25 
Emissivity (oxidized) 0.90 0.90 
| Magnetic Susceptibility No Yes 
Close-up of disks and read/write _ Curie Temperature (Nial) — 325°F 
heads of Bryant’s new ultra-fast Resistivity 0/cmf at 20°C 410 191 
“disk file” computer memory. Temperature Coefficient 0/0/°C (20:100°C) x 10—*7 3.3.9 $24 
’ | Tensile Strength, PS! 20°C 88,000 83,000 
Yield Strength, PS! 20°C 30,000 28,000 
% Elongation 35 30 





Call or write for Bulletin on Tophel-Nial Ther- 
mocouple Alloys for Precision Instruments. 
WILBUR B. DRIVER COMPANY 
NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 
In Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) 


PRECISION RESISTANCE, ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS 
CIRCLE NO. 25 ON PAGE 97 
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Laboratory Electrode 


Plastic Flow 
Assembly 


Immersion Assembly 


To measure pH 


precisely 
start with 
L&N Electrodes! 


Widely used both in laboratories and 
on process lines, L&N Electrodes 
have earned universal recognition for 
dependable, precise measurements of 
pH and redox. 

Only L&N’s specially developed 
glass composition provides minimum 
solubility to extend electrode life ... 
minimum sodium error, to broaden 
the detection range. 

If you’re looking for a quality line 
of electrodes, ask for our informative 
Data Sheets: E-95(1) describing 
laboratory electrodes and NS5(1) 
describing industrial electrodes and 
mountings. Write Leeds & Northrup, 
4929 Stenton Ave., Phila. 44, Pa. 


Te EL 


iN) 
LEEDS ... NORTHRUP 
Instruments HAT Automatic Controls « Furnoces 
Pioneers in Precision 
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Uniform-Thrust Over Long Stroke 


From the labs of Skinner Pre- 
cision Industries, New Britain, 
Conn., comes a unique new prod- 
uct —- the Polynoid linear ac- 
tuator — with potential uses in 
many instrument fields. 

Unlike ordinary solenoids, the 
Polynoid uses_ sequentially- 
wound induction coils to produce 
a traveling magnetic field. Re- 
sult: uniform force over a long 
stroke. Actuator power is pro- 
portional to current. By reversal 
of phase in the applied voltage, 
power is reversed. Thus there is 
full power both ways—with no 
spring return, and no uncertain 
zero-power position. 

Containing only one moving 
part, the rod, the actuators can 
provide reciprocating motion, or 
by one or more limit switches, 
can be made to hold in one or 
more positions. Obvious appli- 
cation: to replace pneumatic and 


Instrument Men Meet 


Eighteen members of the sci- 
entific, industrial and technical 
instruments industry were in- 
vited to Washington May 23-24 
to participate in a National De- 
fense Executive Reserve Confer- 
ence. The meeting was sponsored 
by the Business and Defense 
Services Administration, U. S. 
Department of Commerce. 

The BDSA Executive Reserve 
consists of a group of selected 
business executives designated 
to assume administrative posi- 
tions in the Federal Government 
in the event of a national emer- 
gency. The Executive Reserve 
Conference this year was a “shirt 
sleeve” meeting devoted to typi- 
cal problems which reservists 
will face if called to active duty. 

In addition to the work ses- 
sion, the reservists were briefed 
on the latest developments in 
non-military defense. While in 
Washington, they met with Sec- 
retary of Commerce Luther H. 








The 


electromagnetic 
actuator produces uniform force 
throughout its 6-inch stroke. 


“Polynoid” 


hydraulic piston and diaphragm 
operators. 

Six models offer from 3 to 6 
inches of stroke at from 1.2 to 
2.0 pounds continuous holding 
force. But, up to 32 pounds force 
is produced on intermittent duty. 
Skinner can now supply all six 
models for evaluation and proto- 
type use. 


for National Defense 


Hodges and other top administra- 
tion leaders. 

Three ISA men were among 
those BDSA Executive Reserv- 
ists in the scientific instruments 
industry invited to the confer- 
ence: Robert W. Clark, The Pow- 
ers Regulator Co.; Paul A. El- 
fers, Fisher Governor Co., and 
Cortlandt Van Rensselaer, Hew- 
lett-Packard Co. 

Other reservists included H. 
Berring, Daystrom; E. J. Boland, 
General Instrument Corp.; D. E. 
Broggi, Valley Stream, N.Y.; F. 
W. Clarke, Alfa American Corp.; 
T. C. Clark, Farmington, Conn.; 
E. W. Dunstan, Perkin-Elmer 
Corp.; G. E. Lawrence, Scien- 
tific Apparatus Makers Assn.; L. 
E. Melick, Bailey Meter Co.; T. 
S. Mohr, Taylor Instrument Cos.; 
G. W. Tall, Jr., Glenside, Pa.; 
W. R. Turner, Rockville, Md.; 
J. M. Walsh, Lear, Inc.; W. H. 
Westphal, Daystrom Internation- 
al; J. R. Whiteside, Simpson Elec- 
tric Co., and R. G. Woodbury, 
American Optical Co. 
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Versatile, top quality V5, X5 line 
offers wide range of options 


Skinner’s two-way and three-way V5, X5 series of sole- 
noid valves has earned the description—‘“The Universal 
Line.”’ With more than 100,000 variations possible, V5, 
X5 valves are available for every conceivable applica- 
tion. And top quality is emphasized with bubbletight 
sealing, and stainless steel body, plunger and sleeve 
assembly. Precision machining, unique welding tech- 
niques, specially designed and developed machinery 
and manufacturing methods are all used by Skinner to 
produce the best valves made. These valves are small, 
yet handle operating pressures as high as 3000 psi. They 
accommodate all media that do not corrode stainless 
steel. And no other solenoid valves offer so many 
optional features. Check the following options. 


FLOW CONTROL 


Precise, accurate control of media 
flow is possible with all Skinner 
V5, X5 valves. Both two-way and 
three-way valves are available 
with adjustable flow in the main 
stream, and with manual over- 
ride. Two-way valves are also 
available with adjustable by- 
pass. Exhaust flow can be con- 
trolled in three-way valves. 








PORTING 


Restrictions of installation () 
or application, and mount- 
ing are minimized because 
Skinner provides a wide 
variety of port location 
options. V5, X5 valves are 


available with ports at right 
or left angles, on bottom, 
top, and sides for virtually 
all combinations of flow. 


COILS 


Skinner V5, X5 valves are avail- 
able with coils of many types for 
most DC and AC voltages at 25, 
50 and 60 cycle frequencies. 
Whether your requirements are 
for continuous or intermittent 
performance, in tropical, high 
moisture or high temperature en- 
vironments, or for dual voltage, 
Skinner UL approved coils are 
available with leads of several 
types and lengths. 








ELECTRICAL HOUSINGS 


Skinner offers an electrical housing for any application. 
Some of the most common are: 

standard 4%” NPT conduit 

grommet outlet 

single or double automotive terminals 

JIC housings with integral junction box 

AN connector for military applications 

strain relief connector for quick disconnect 
All housings are steel, plated for wear and appearance, and 
can be rotated 360° for easy installation. 


MOUNTING 


Skinner V5, X5 valves are pro- 
vided with tapped holes for 
normal] mounting, with mount- 
ing brackets for panel or other 
surface, or with flange for 
direct mounting without 
threaded pipe connections. 
The Skinner V5, X5 series 
of two-way and three-way 
solenoid valves provides top 
quality design with orifices 
from ” to %” diameter, nor- 
mally open, normally closed, 
dual purpose, directional con- 
trol and multi-purpose, in standard and explosion-proof 
construction. Also included in this line is a three-way 
quick-exhaust type which is designed with an additional 
port to exhaust cylinders 4 times faster than standard types. 





Typical applications—machine tools, cylinder control, 
instrumentation and automation of all kinds, laundry 
equipment, aircraft and missiles, etc. For catalogs and 
complete information contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed internationally. 





THE CREST OF QUALITY 


SKINNER Vaives 


SKINNER ELECTRIC VALVE DIVISION, 
THE SKINNER CHUCK COMPANY «¢ NEW BRITAIN, CONNECTICUT, U.S.A. 
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EDITORIAL 





During the last half century, more than 80% of all Nobel awards in chemistry and 

] t ’ physics were made for research in which instruments played a dominant role. The im- 
nstruments portance contribution of instruments and instrumentation to scientific progress is often 
for overlooked in our zeal to make and apply hardware to solve our more immediate prob- 

lems. Science began to progress when we began to experiment and observe, and by meas- 

Research urement with instruments we were able to verify and support theories. Instruments are 


the indispensable tools of science and the unifying elements of all research. 


Too often we are inclined to discount the vast areas open for research and discovery. 
Despite all of the many outstanding discoveries and inventions of the past, instruments 
and techniques of measurement not even conceived will prcduce information beyond 
our best imagination. Even greater than unlocking the secrets of the atom, and more 
important than missiles into space, the potential breakthroughs in medical science are 
certain to be the major scientific advances of the twentieth century. Typical of new in- 
struments unlocking the secrets of cells, viruses, chromosomes and complex chemicals, is 
the electron microscope—the drama of discovery on the smallest stage that man has ever 
watched. Despite this progress in understanding more about the basic elements of living 
things, many new instruments are needed. To unlock the secrets of the human brain and 


nervous system requires instrumentation that challenges the best designers. 


The constantly expanding frontiers demanding research calls attention to the need for 
exchange of comparable quantitative data and information among and between all dis- 
ciplines. In fact, the greatest opportunity for successful research lies in the team effort 
of scientists representing many disciplines. Instrumentation is the common denominator 
—the means for observation, discrimination, measurement, quantitization of data and 
communication of information. Without adequate instruments, research has been and 
will continue to be hampered. No longer can progress in research mainly rely on man’s 
routine observations and logical deduction. These must be fortified with devices to ex- 


tend and amplify his senses. 


We need more research in instruments and instrumentation for research. In the never 
ending chain of events in scientific advancement, instruments inevitably stand out as the 
key link, for they are as basic as research itself. While instrumentation research is gaining 
as a respectable professional endeavor, it needs more status. Most certainly we should 
reject the idea that the long hair inventor in the back room is to be humored. He should 
be supported by top management and encouraged for his contributions, and not be ex- 
pected to generate ideas and products like the hardware assembly line. Industrial man- 
agement should be applied in supporting research efforts—not scheduling the output of 
research. The future of science and engineering depends on research, and research de- 
pends on instruments. It is the obligation of industry, government and education to put 


this problem in proper perspective. 


Editor 
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How Valid Are US 





Figure 1. This 
load - cell field- 
ealibration and 
weighing system 
measures fueling 
and total weight 
of the Atlas 
missile on _ its 
Cape Canaveral 
launching pad. 





High-Capacity Force Standards 


by R. J. CARLETON, JR.* 
Vice President and Chief Engineer 
Gilmore Industries, Incorporated 
Cleveland, Ohio 


A thoughttul evaluation of the four 
kinds of précision force standards 
available for laboratory and field 
calibration of heavy-duty scales and 
force-cells up to 1,000,000 pounds. 


As the state of the art in a secondary 
measurement standard approaches the 
limitations of the corresponding na- 
tional primary standard, the validity 
of the secondary standard accuracy 
becomes questionable. For example: 
The National Bureau of Standards 
111,000-pound dead-weight machine, 
the US primary standard for force, 
has a stated accuracy of +0.02%. If 
the transfer standard to be calibrated 
on this machine has an accuracy of 
+0.1%, we will have high confidence 
in it. But, if the accuracy required of 
this transfer standard were 0.03%, our 
confidence in its accuracy would be 
much less. Thus, our confidence in a 
secondary standard is proportional to 
the difference between its accuracy and 


*Member of ISA, Cleveland Section 
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the accuracy of the primary standard 
from which it derives. This article 
discusses why, for this reason, instru- 
ment engineers should be deeply con- 
cerned by the decreasing confidence 
we can have in US high-capacity force- 
measuring standards. 


US PRIMARY 
FORCE STANDARDS 


Dead Weight Standards 


Source for US force and weight 
standards is the National Bureau of 
Standards in Washington. NBS has 
two dead-weight machines of 10,100-Ib 
and 111,000-lb maximum capacity, 
operable in either tension or compres- 
sion and accurate to 0.02% of reading. 
Above 111,000 Ib, proving rings are 
the primary standard of force. NBS 
can make force calibrations in these 
ranges: 

a. 0 to 10,000 Ibs with an ac- 
curacy of 0.02% of reading. Ten- 
sion and compression. 
b. 0 to 111,000 Ibs with an ac- 
curacy of 0.02% of reading. Ten- 
sion and compression. 


c. 111,000 to 300,000 Ibs, using 
three 100,000-lb proving rings. 
Accuracy, 0.1°, compression only. 


d. 300,000 to 900,000 Ibs using 
three 300,000-lb proving rings, 
compression only. Accuracy 0.1%. 


The 300,000-lb rings cannot be 
calibrated directly in the dead- 
weight machine so they are one 
more step removed from the 
0.02% dead weights. By using 
three carefully-calibrated 100,000- 
lb proving rings in parallel, test 
loads from 111,000 to 300,000 Ib 
can be measured to 0.1%. With 
three 300,000-lb rings in parallel, 
test loads from 300,000 to 900.- 
000 Ib can be measured to 0.1% 


e. 900,000 to 1.5-million Ibs, 
compression only. Five 300,000-Ib 
proving rings are used. Accuracies 
not stated. 


Proving-Ring Standards 


Above the 111,000-lb upper limit of 
its biggest dead-weight machine, NBS 
must rely on compression proving 
rings as its primary force standard. 
While NBS has appropriations for a 
1-million-Ib machine, it will not be 
operating until about 1963 (See p 64, 
ISAJ 9/61). Thus for the next 2 to 3 
years, the US standard for high force 
calibration must continue to be the 
proving ring. 

Such proving rings long have been 
the standard for high forces. But for 
the 0.1 or 0.05% accuracy force-meas- 
uring systems recently developed by 
the missile industry (and for commer- 
cial scales, as well) the proving ring 
standard is considered inadequate. It 


lacks compliance with the two-to-one 
accuracy ratio required; and more im- 
portant, a large human error can occur 
in attempting to achieve the maximum 
accuracy of which proving rings are 
capable. 

Use of proving rings requires high 
operator skill in obtaining zero-load 
and loaded readings, and errors can 
occur in data reduction to obtain true 
load readings. NBS repeatedly has ob- 
served this in calibrating high-capacity 
load cells: Invariably the data will be 
smooth and repeatable up to 111,000 
Ibs (limit of the dead-weight machine), 
but will contain some scatter of data 
for higher forces where proving rings 
are used. 

Another possible error occurs in the 
manner in which proving rings are 
loaded. A ring will have a different 
characteristic when squarely loaded as 
in a single-column dead-weight ma- 
chine test, from its characteristic when 
loaded with a flat top-plate supporting 
three proving rings, as in comparing 
one 300,000-Ib ring to three 100,000- 
lb rings spaced below it. There always 
is bending in the upper plate which 
causes eccentric loading." 


FORCE STANDARDS 
FOR CALIBRATION 


The four systems suitable for lab- 
oratory standards in force calibration 
are listed and discussed below; each 
uses a hydraulic loading cylinder and 
frame: 


1 Superior numbers refer to similarly 
numbered references at the end of this 


. proving rings 

. hydraulic capsules 

. mechanical lever scales 
. electric load cells 


hwnd — 


1. Proving Ring Calibration 
Standards 


Up to 100,000 Ibs, proving rings 
are accurate to +0.1% of reading in 
both tension and compression. Above 
100,000 Ibs, they are used in parallel, 
and in compression only. 

A practical upper force limit is 
perhaps 1 million lbs using ten 100,- 
000-lb rings in parallel, each of which 
has been dead-weight tested to +0.1% 
accuracy. But a collection of 10 rings 
loaded by a single plate presents for- 
midable spacing and reading problems. 
Ten men are required for reading, and 
upper and lower plates become very 
large. 

Assuming 16 in. between ring cen- 
ters, 10 rings require a 160-in. circum- 
ference — a 50-in. diameter circle. 
Such a circle with concentrated 1-mil- 
lion-lb center loading requires a mas- 
sive loading plate. Also, this set-up is 
unsafe, since each proving-ring has 
only a 2-in. diameter base. If the 
system tipped over under load, serious 
injury to the operators could resu!t. 


Temperature Errors. Proving rings are 
not temperature compensated. How- 
ever, since their temperature coeffici- 
ent is about 0.015% per degree Fah- 
renheit, error can be held to 0.03% 
by measuring ring temperature to 
+2°F. And, since changing tempera- 
tures also will cause additional error, 
the ambient temperature must be con- 
stant. 


Because ring deflections cannot be 
read rapidly, it is difficult to be sure 
the hydraulic (or other) loading is 
constant — another source of error. 
Finally, proving rings are not direct 
reading: micrometer readings must be 
converted to force through calibration 
graphs and temperature correcticns. 


Proving Ring Accuracy. Figure 2 (1a) 
lists the proving ring as a secondary 
standard — one step removed from 
the NBS primary standard — when ten 
100,000-lb rings are used to achieve 
l-million Ibs force capacity. As an 
average approached by many readings, 
accuracy here would be +0.1%. But 
on a single reading, +0.15% accuracy 
would be more conservative. However, 
when four 300,000-lb rings are par- 
alleled to achieve a million-pound ca- 
pacity (1b, Figure 2), the system 
classes as tertiary — three-steps re- 
moved from the NBS primary stand- 
ard, because the 300,000-Ib rings must 
be calibrated against three 100,000-Ib 
rings, an extra step. 


2. Hydraulic Cell 
Calibration Standards 


A “hydraulic capsule,” such as an 
Emery Cell, can be used as a secondary 
force standard. The force to be meas- 
ured is applied to the cell, which con- 
verts the force through hydraulic prin- 
ciples into liquid pressure (psi) which 
is measured out by an accurate pres- 
sure gage (an additional device). Using 
gages of 0.1% of full-scale accuracy 
(Heise), overall force accuracies of 
0.2% of full-scale are possible (line 2, 
Figure 2). 

Here again, NBS can calibrate such 















































article 
Min. Means Ratio of Readout Approx. 
Type System Div. | Repeat- Overall of Accuracy to Primary Installed 
Lbs. ability | Accuracy Calibration Accuracy Cost 
1) Proving Rings a) 10-100,000 | Primary NBS Very slow and 
*Secondary Ib. Rings +0.05% +0.10% +0.02% Dead 5 tol | difficult. 10 operators, $90,000 
Standard Or Weights | not direct reading. 
* Tertiary b) 4-300,000 Secondary +0.1% Very slow and 
Standard Ib. Rings +0.05% +0.15% NBS Rings 1.5 to! difficult. 10 operators, $90,000 
| not direct reading. 
| a on 1. a : | nin 
2) Hydraulic Cell | 1-1,000,000 Secondary 10 Easy Parallax errors. 
*Tertiary ibs. capsule 1000 | +500 +0.2% Proving Rings 2tol Direct Reading. $90,000 
Standard Ibs. +0.1% 
3) Lever Scale 1,000,000 Ibs Secondary — Easy but slow 5 ane ON 
*Tertiary Lever G 20 +0.02% +0.15% Proving Rings 1.5 tol Direct Reading $140,000 
Standard Beam +0.1% 
ee | Sie onal - salina 
4) Electric 10-100,000 Primary NBS Fast and easy. 
Load Cells Ib. load 50 +0.02% +€.05% +.02% Dead 2% to! Direct Reading digital. $100,000 
*Secondary cells with 2 Weights 
Standard indicators 
*Note: “Secondary Standard” indicates one step removed from NBS primary dead weight. 
“Tertiary Standard” indicates two steps removed from NBS primary dead weight. 
Figure 2. Performance and cost comparison of four types of 
1,000,000-pound secondary and tertiary force standards. 
June 1961, Vol. 8, No. 6 39 











hydraulic systems up to 111,000 Ib 


directly against their dead-weight 
primary standard. But over 111,000, 
calibration must be against proving 
rings with all their inherent inaccur- 
acies. Also, in high force ranges a more 
accurate means of reading pressure is 
needed, such as a multi-tube bourdon 
gage or the time-consuming rotating- 
piston dead-weight pressure gage. The 
entire hydraulic system must be cali- 
brated as 4 unit, since it is impossible 
to predict the net effective area of a 
hydraulic cell. 

Hydraulic system advantages are 
simplicity and low cost; but it is a 
lower accuracy system and cannot be 
accurately calibrated above 100,000 
lbs. Over 100,000 Ibs it is a ¢ertiary 
standard since it must be calibrated 
against secondary standard devices. 


3. Lever-Scale Calibration 
Standards 


In its most simple and inexpensive 
form, the lever scale calibrator is a 
modified good-quality mechanical lever 
with a loading frame and hydraulic 
ram for applying the load, and a con- 
ventional beam scale for measuring its 
reaction (Figure 3). While such sys- 
tems can be built up to 1-million Ib 
capacity, they tend to be unwieldly 
and costly above 300,000 Ibs. 

A simpler lever in good operating 
condition is quite reliable, and if 
checked throughout its range is a 
very accurate calibrating device (See 3, 
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Figure 3. Cali- 
bration force- 
standard ma- 
chine of the me- 
chanical _lever- 
scale type. 


Figure 2). But here is where the cali- 
bration problem again arises: While 
theoretically a lever scale checked over 
the first 10 to 20% will read correctly 
out to its full capacity, it must be 
checked to full load to prove this 
point. And since such lever scales can- 
not be calibrated in the NBS dead- 
weight machine, weights or other cali- 
bration means must be brought to the 
lever scale, i.e., it is a tertiary standard. 

Also, there are only a few sets of 
weights of over 50,000 Ibs available in 
the US. Some states have 50,000-Ib 
“Class C” weights, and several US 
Government agencies now have weight 
sets of 200,000 or 300,000 Ibs in the 
shape of 10,000-lb rectangular blocks. 
Scales can be built so as to accommo- 
date such weights. However, consider 
the following problems of calibrating 
a 1-million-Ib lever system: 


1. Proving Ring Calibration. Ten 
100,000-Ib proving rings in parallel, 
for a two-step calibration from the 
NBS dead-weight machine. Accuracies 
then are between 0.1 and 0.2% de- 
pending on how careful the technique 
is and how much more error is allowed 
above the standard used. (See previous 
comments on errors of 10 rings in 
parallel, and compare lines 1 and 3, 
Figure 2.). 


2.. The Svbstitution Test Procedure. A 
second methced for calibrating lever- 
scale standards is the “substitution 
test."* Briefly ic amounts to: 1. testing 


within the load range limits of the 
available load; 2. substituting masses 
of scrap material (or water if feasible) 
of quantity sufficient to duplicate ex- 
actly the reading of the lever-scale 
when loaded to the limit of its known 
load; 3. reapplying the known load 
plus the substitute load mass, thus ex- 
tending the test to twice the value of 
the known load. By repeating this sub- 
stitution procedure, the calibration can 
be extended upward indefinitely. 

For example, with only 100,000 Ibs 
of known force a 1-million-Ib lever- 
scale could be calibrated by making 
nine substitution steps. In ten such 
steps, there would be a million pounds 
of material on the scale unwieldly 


but possible. 





However, this substitution proce- 
dure has disadvantages: the upper part 
of the scale might have to be removed 
to permit placement of such great 
weights; even were scrap iron used for 
substitute weights, at $.10 per pound, 
one million pounds would be worth 
$100,000! Nonetheless, the substitute 
method does permit calibration far 
beyond the known force available, 
and can be classed as a secondary 
standard calibration of 0.05% accuracy. 


4. Electric Load-Cell 
Calibration Standards 


By “electric load cell,” I here reter 
to the bonded resistance-wire strain- 
gage cell. My firm recently completed 
a contract to design and build a 1- 
million-lb force-calibrating machine 
which uses several such strain-gage 
load cells in parallel as its reference 
standard (Figure 4) 


Machine Description* The test ma- 
chine consist of: 
1. A 1-million-lb 
hydraulic frame 
2. Three units of five 100,000-Ib 
compression cells and a 500,000- 
lb digital-summing-type force in- 
dicator. 


compression 


3. Three units of a 100,000-lb 
Universal Cell, each with a digital 


* The load-cell standard system dis- 
cussed here is listed as the official 
field force reference standard in the 
following literature: 

A. Air Force Technical Order No. 33-1- 
14 dated 21 August 1959, in Appendix 
IV, Section 4A-2, Item 61. 

B. “Standard Laboratory Instruction 
Manual” put out by the Navy Stand- 
ards Lab. at Pamona and listed in 
Appendix A, dated 19 July 1959, as 
Item 29 





Model-170 force indicator. 

4. Three units of 25,000-lb Uni- 
versal Load Cell, each with a 
digital Model-170 force indicator. 
5. NBS calibration on all of the 
above equipment. 


Thus, this equipment will measure 
accurately to 0.05% of reading forces 
from 5000 to 1 million lbs by using 
sets of load cells and indicators. And 
up to 100,000 Ibs, it will handle both 
tension and compression with its dou- 
ble-acting hydraulic cylinder and uni- 
versal load cells. 

For the range 100,000 to 500,000 
lbs, five 100,000-Ib load cells are 
screwed into the base of the machine 
and a heavy plate placed across their 
tops. The cell to be calibrated is placed 
under the cylinder rod and rests on 
this top plate. With its stroke opening 
of 96 in., the machine can calibrate the 
‘argest force cells currently available. 


Verification. Since the calibration load 
cells used in this machine are only 
five inches high they easily can be 
stacked one above another for check- 
ing in the Bureau's 111,000-lb dead- 
weight machine. Thus, each cell senses 
100,000 Ibs.; i.e., so far as each set 
(cells and indicator) is concerned, it 
cannot tell whether there is a single 
100,000-Ib force on all five cells in 
series, or whether there are five sep- 
arate 100,000-lb forces, one on each 
cell. The indicator reads a total force 
of 500,000 Ibs, although only 100,000 
lbs actually are applied. Thus, the 
0.05% accuracy of each calibration 
cell is assured through a direct, single 
transfer from the Nation's primary 
force standard — which ranks these 
load cells as secondary standards. (The 
Bureau's dead-weight machine is ac- 
curate to +0.02%*.) And it is easy 
to check these load-cell standards by 
sending them periodically to NBS for 
verification. 

In our initial calibrations, we made 
enough tests to be sure the cells sense 
exactly the same load whether in a 
base position or a center position or a 
top position in the stack of five. Spe- 
cial base plates, top plates and other 
hardware are used to assure there is no 
difference due to position in the stack. 
Still, one might say, “I must see all five 
cells in parallel with 500,000-lb load- 
ing to believe it.” 

Our answer to that doubt was to 
make two additional sets consisting of 
a 500,000-lb indicator and five 100,- 
000-Ib cells, each of which was cali- 
brated as a five-cell stack in the NBS 


Figure 4. Cali- 
bration force- 
standard ma- 
chine of the 
strain-gage load- 
cell type (Gil- 
more Industries). 


machine. Then in our 1,000,000-lb 
machine, we placed successive sets of 
two high, so that each 500,000-Ib sys- 
tem could be compared to the others: 
No. | against No. 2, No. 2 against No. 
3, and No. 3 against No. 1. We felt 
that if ai! three sets can be tested 
against each other, each once in the 
upper position, and once in the lower 
position for a total of six complete 
calibrations, we could confidently 
state an overall system accuracy of 
0.05%. 

To operate at a million pounds, a 
second set of hardware is furnished 
which allows all ten cells to be placed 
on the base of the machine in a single 
ring. True, it is necessary to read two 
separate indicators and totalize to read 
one million pounds. But, we felt this the 
better way since 10 cells in a vertical 
stack presented a column almost six 
feet tall, too unstable to trust in the 
NBS _ 100,000-lb hanging-type dead- 
weight machine. 


A Secondary Force Standard 
for Field Calibrations 


Electric load cells are used to weigh 
fuel into Atlas Missiles at Cape Canav- 
eral. It is mecessary very accurately to 
weigh the entire missile and fuel that 


load cells _ for 
weighing Atlas 
missile and fuel. 





is added before firing. The weighing 
system consists of four 100,000-Ib cells 
(Figures 1 and 5) connected by 1,000 
fe of cable back to the block house, 
where a digital force-indicator reads 
the total weight. These weighing sys- 
tems have been in operation since 
1957. As the cells are located only a 
few feet from the flame of a missile 
under test, and are flooded with flame 
as a missile takes off, there is always 
the suspicion that damage has oc- 


curred. 
Several means of calibration were 
considered — dead weights, proving 


rings, water tanks, hydraulic loads, and 
electric load-cells. Since accuracy is of 
prime importance and weighing is the 
only true way of getting the right 
amount of fuel into the missile, some 
type of force calibration was required. 

Finally, an electric load-cell-type cali- 
bration was selected. A system (Figure 
7) was built to calibrate in the field 
the entire stand and, if desired, with a 
missile erected, the entire system. A 
hydraulic cylinder attached to the 
foundation of the launching pad pulls 
down on the launching frame which 
holds the missile, and thereby pulls 
down on the working cells to provide 
calibration. The calibration cells fur- 
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nished with the hydraulic ram have 
a separate indicator and are NBS cal- 
ibrated. An instrument reads out the 
load applied on four cells, which in 
turn is the load being pulled down 
upon the launcher frame and working 
cells. Thus, NBS-verified cells are cali- 
brated directly against the working 
Weight Instrument System. This cali- 
bration is made with the missile and 
all of its attachments in place to best 
simulate actual conditions. 

This equipment consists of four hy- 
draulic rams, one located at each 





42 ISA Journal 





Figure 6. These 
curves, plotted 
from NBS cali- 
bration data for 
a load-cell field- 
standard calibra- 
tion system, 
show less than 
+0.05% inaccur- 
acy over 14- 
month period. 


corner alongside the four original Z 
load cells, and a hydraulic power sup- 
ply and electrical controls to provide 
the force. Four load cells are coupled, 
as in Figure 1, between the hydraulic 
cylinders and the launcher frame. 
These cells connect by portable cable 
back to indicators in an outside 
weatherhouse with necessary remote 
controls for operation, either at the 
launcher stand or blockhouse. This 
equipment was designed as a field 
standard and is fully shock-mounted 
and weatherproof for outdoor location 


Figure 7. Block 
diagram of the 
field - standard 
calibration sys- 
tem. 


on the launcher stand. It also is port- 
able for easy shipment from test site to 
the Bureau. Thus, all equipment stays 
intact and is calibrated and used as 
a unit. 


Curves plotted from NBS calibra- 
tion data on the first two units are 
shown in Figure 6. Serial 1171 origin- 
ally was calibrated by the NBS in 
February 1959. After several months 
of use in Florida by Convair, this unit 
was returned to the Bureau for verifi- 
cation, and again in May 1960. The 
deviations of these three curves are 
less than +.02% over 15 months of 
use. These instruments have no calibra- 
tion adjustments and are kept sealed 
by Convair to prevent any kind of 
internal correction. Such long-time ac- 
curacy builds confidence in electric 
load-cell systems. 

Direct secondary-standard calibra- 
tion to 400,000 Ibs is obtained without 
the use of intermediate proving-ring 
calibrations. Each of these cells is 
about 18 in. long. Since NBS cannot 
accept 6 ft of load cells in tension and 
compression, we can place only two 
cells in series in their machine. So, 
this calibration system uses two digital 
indicating and recording systems each 
of which has two load cells, i.e. 200,- 
000-lb capacity each. By calibrating 
two cells in series, 100,000 Ibs of NBS 
0.02% accuracy weights will pro- 
duce a system capable of 400,000 Ibs 
calibration accuracy. The digital read- 
out equipment used prints the two 
weights of up to 200,000 Ibs, each on 
one adding machine and the adding 
machine totalizes to give direct print- 
out of 400,000 Ibs. This double instru- 
mentation is the only possible way 
today to get a single secondary stand- 
ard of 400,000 Ibs based on the present 
111,000-lb, 0.02% accuracy NBS 


machine. 
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Comparing Gas Flow Formulas 
for Control Valve Sizing 


by RALPH 0. TURNQUIST 
Mechanical Engineering Department 
Kansas State University 
Manhattan, Kansas 


Now, while the combined efforts 
of the ISA Final Control Elements 
Committee and the Fluid Controls 
Institute are directed toward stand- 
ardizing the formulas used by control 
valve manufacturers, this paper as- 
sumes tremendous importance. Read- 
ing it may help you understand the 
problem and gain some insight to 
the solution. 


CONTROL VALVE manufactur- 
ers, lacking a standardized flow 
formula, size their valves in a variety 
of ways. For incompressible fluids 
this inadequacy causes no problem. A 
formula based on C, is accepted and 
used generally by most manufacturers. 
This formula is: 


P, — Py») 


Gu 


For compressible fluids (gases), 
however, at least four different form- 
ulas based on C, are used. And at least 
one maker prefers to use a fifth for- 
mula based on a flow coefficient C, 
which is determined by actual tests 
with air. 


GPM = CG, 4/- 


Let us compare these currently used 
formulas with a new one based on 
an “adiabatic expansion factor for 
valves.” 

Currently, these five formulas are 


‘Superior numbers refer to similarly 
— references at the end of this 
article. 


being used for calculating compressible 
flow: 


@,—P.) Ps 
— 1360C, 4/ - ———= (}) 
g , 4 G,T, 
ve / (P, — Po)P; 
o> (3566, a (2) 
g i] G,T, 
_, / PP — Pe 
= 9$3C.4/ —— (3) 
¢ VY ~GT, 
a Keele 
—= (2.32 A P/P,):4425—_L—_ ,, 
Q 1 7G, (4) 
\ 520 
/ P D,) P., 
Q = 1300C. 4 — aie (5) 
Ig? 


Since formula (4) is based on a 
flow coefficient C, determined by ac- 
tual test with a compressible fluid 
(air), it unquestionably will give good 
results. Manufacturers might be ex- 
pected to raise serious objections to 
the adoption of this formula as a 
standard, however, because special test 
equipment and facilities are required 
for its application. In recognition of 
this fact, formula (4) will not be con- 
sidered further. 


Of the formulas remaining, (5) 
is identical to (1) except for the con- 
stant. Only the first t ree formulas 
therefore will be considered as possible 
choices for a standard compressible- 
flow valve-sizing formula. 


Previous studies have indicated that 
not all these formulas can be correct; 
indeed, the results attained differ by 
as much as 40%.' Outstanding dif- 
ferences among the formulas are: 
formula (1) assumes the density of the 
compressible fluid to be constant at 
that value existing at the valve outlet; 
formula (2) assumes the density to be 


constant at that value existing at the 
valve inlet; and formula (3) assumes 
the density to be constant at that value 
representing an average of the den- 
sities at the valve inlet and outlet. The 
question is which formula gives the 
most correct results, and how accurate 
are the results? 


Adiabatic Expansion 


The flow of a compressible fluid 
through a valve can be compared to 
the flow of the same substance through 
a fixed-area orifice in a pipe. In both 
cases the flow is adiabatic; that is, no 
heat is transferred to or from the fluid 
as it passes through the valve or orifice. 
Although fluid mechanics textbooks 
derive a formula for the flow of a com- 
pressible fluid through a fixed-area 
orifice (assuming adiabatic flow), the 
resulting formula is too complicated 
for frequent use. To ease the calcula- 
tion it is assumed that there exists 
an adiabatic expansion factor Y, 
which can convert the less complicated 
incompressible flow formula to a 
form suitable for compressible flow. 
In simple terms, Y may be defined as 
that multiplying factor which converts 
the mass flow rate (Ib,,/sec), as stated 
in the incompressible flow formula, 
to the mass flow rate as stated in the 
compressible flow formula. By using 
test results from both compressible 
and incompressible fluids, it is possible 
to define a Y that achieves the de- 
sired result. 

In an effort to evaluate the three 
commonly used compressible flow 
formulas for valve sizing, the previ- 
ously described expansion-factor tech- 
nique was employed, except that Y 
was defined as “Y” divided by P. 
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Figure 1. Average expansion fac- 
tor “Y” at various valve inlet 
pressures as a function of AP/P.. 
Note how all lines, when extend- 
ed intersect at AP/P, = 2.20. 








Subsequently, a new formula consist- 
ing of the C, factor and an “adiabatic 
expansion factor’—"“Y"—was derived. 
The general pressure-energy equa- 
tion defined by Hall in his “Thermo- 
dynamics of Fluid Flow” was used in 
deriving the two formulas necessary 
for the adiabatic expansion factor con- 
cept: 
Of (6) 
y PTC", 
1IS8Y G,T; 
Formula (6) is the accepted C,, 
formula for incompressible flow, ex- 
cept that it has been changed to give 


W = 0.1388¢, 4 


(7) 


W, Ib, per second, instead of the 
usual gpm. Multiplying (6) by the 
adiabatic expansion factor Y, where 
ny” 
Pp,’ 
and equating it to (7) leads to the so- 
lution of a value for “C”, a simplifying 
factor in formula (7). Substituting this 
. 


7: = 


value of “C” into (7), changing W to 
Q (in standard cubic feet per hour), 
and solving for “Y” gives: 


_ 103.9 x 10-7 PQ 
"Meal Ws == Fe) 


(8) 


Evaluating “Y” 

Values of “Y” were calculated from 
test results of 32 valves ranging in 
size from 1” to 8”. Single- and double- 
ported inner valves (including con- 
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toured plug, skirt-guided V-port, wing- 
guided quick-opening, post-guided V- 
port, linear plug, and percent con- 
toured plug types) were used in each 
size. For valve sizes to 4” inclusive, 
test data at inlet pressures of 50, 100, 
and 150 psig were available. For valves 
larger than 4”, data were available at 
inlet pressures of 35, 50, 75, and 
100 psig. At each of these inlet pres- 
sures, data covered a flow range for 
which AP/P,; = 1.0. 

When the calculated values of “Y” 
for all the valves were plotted against 
the dimensionless ratio AP/P, for 
each of the inlet pressures, two things 
became readily apparent. First, “Y” was 
very nearly a straight-line function of 
AP/P, at each inlet pressure; and 
second, if the straight lines defining 
“Y” at each inlet pressure were extend- 
ed, they would intersect at a common 
point on the AP/P, axis. This indi- 
cated that they actually were a family 
of lines which could be represented 
by an equation containing the vari- 
ables AP/P, and P,. 

Next, calculated values of “Y” for 
all valves at like inlet pressures 
were plotted together on the same 
graph. Then one straight line repre- 
senting the average of the “Y” values 
at each inlet pressure was determined 
and found to be within plus or minus 
10% of the calculated values of “Y” 
at any inlet pressure. Extending these 
average lines (see Figure 1) established 
the fact that they all intersected the 
AP/P, axis at 2.20. This average “Y” 


in terms of P; and AP/P,, is detined 
as: 


"Y” = 2.90 X 10 P,!* > 


AP 
2.20 9 
( an ) 7) 


Gas Flow Formula 


Multiplying the incompressible flow 
formula by the average “Y”, and 
changing units to give Q results in 
the following: 


QO = 636 (2.20 - a x 


(P; —P2) P, 


10) 
Gets ne 


of 


This formula will give values of 
flow within plus or minus 10% of 
the actual flow for the 32 valves con- 
sidered. It can be used therefore as a 
basis for evaluating the accuracy of 
the three currently used gas flow 
formulas. 


Applying “Y” to Gas Formulas 


In effect, the three gas flow formu- 
las actually are variations of the in- 
compressible flow formula containing 
C,. Each formula therefore contains 
an “adiabatic expansion factor” which 
can be determined by substituting each 
formula for Q in (8). The resulting 
"Y”’s for standard density flow are: 





PiV Ps 


Yr = 16137 qn) 

as eo 

Ye" = 16088 (12) 

y” = Pi\V Pi +Pe (13) 
' 2279 


An evaluation now can be made by 
comparing the respective “adiabatic 
expansion factors” of the three for- 
mulas with the actual average factor 
resulting from tests on 32 valves. 
Figure 2 shows this comparison. 

The three formulas apply only over 
the range of subcritical flow (AP/P 
<=0.5), and in this range all the for- 
mulas have values of “Y” that are 
very close to the actual average val- 
ues at small AP/P, ratios. As AP/P, 
approaches 0.5, however, the theoret- 
ical values of “Y” deviate from the 
actual average values. At a AP/P, of 
0.5, formula (11) gives flows about 
21% too low for some of the 32 
valves; formula (12) gives flows about 
40% too high; and formula (13) 
gives flows about 22% too high. 
Formula (10), based on the “average 
adiabatic expansion factor” for the 32 
valves, gives flows within plus or 
minus 10% of actual values for any 
of the valves. This is still a big varia- 
tion, however, and it does not compen- 
sate for flow differences existing be- 
tween valves of like size and style 
because of manufacturing tolerances. 
How then would it be possible, with 
a formula based on C,, to achieve flow 
results within say plus or minus 5% 
of the correct flow value for any 
valve? 


Adjusting the C, 


Equation (8), which was used to 
calculate actual values of “Y”, contains 
the variables P;, Po, O, and C,. Errors 
in measuring any or all of these could 
account for some of the 20% range of 
variation in calculated results. The 
flow coefficient, however, is defined 
as: 


C 38.05 Cady 
“ AVG 

Since C, contains a coefficient of 
discharge factor Cy and a loss coeffici- 
ent C, for incompressible flow, it 
seems reasonable that C, may need 
some adjustment when applied to 
compressible flow. By adjusting the 





Figure 2. Indi- 
vidual “expan- 
sion factors,” re- 
sulting from the 
use of the three 
flow formulas, 
are compared 
with the average 
factors for vari- 
ous inlet pres- 
sures. All pres- 
sures are abso- 
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values of C, used to calculate “Y” in 
(8), it is possible to obtain values of 
“Y” that always would be the average, 
as defined by (9). If this adjusted C, 
were used in (10), it seems reasonable 
to expect accuracies of plus or minus 
5% or better. But ow should C,, be 
adjusted? A look at the adiabatic ex- 
pansion factor technique, as applied 
to the fixed-area orifice, gives a hint. 
For the orifice a flow coefficient simi- 
lar to C, is defined for incompressible 
flow; it also appears in the adiabatic 
expansion factor formula for compres- 
sible flow. This coefficient, however, 
always is corrected according to the 
Reynolds Number of the flowing fluid 
and the ratio of pipe diameter to 
orifice diameter for compressible flow. 
Ir seems likely then that Reynolds 
Number and valve size should be per- 
tinent in a compressible flow formula 
for valves. 

The idea is not entirely new; some 
manufacturers already use it for liquids 
having viscosities much greater than 
that of water. Maybe the same idea 
can be extended also to adjust C, for 
the viscosity differences between in- 
compressible and compressible fluids. 
If so, ic may be possible to obtain ac- 
curacies within plus or minus 5% by 
using a gas flow formula based on C,,. 


Conclusions 


In summing up the following con- 
clusions, we must remember that 
they are applicable only to the 32 


valves that provided the test data for 
this paper. 
1. Calculated “adiabatic expansion 
factors” varied as much as 20% 
at each of the test inlet pressures. 


2. The three gas flow formulas 
considered in this paper gave 
flow values ranging from 40% 
too high to 21% too low for 
some of the 32 valves at a AP/P, 
ratio of 0.5. 


3. Formula (10), based on the 
“average adiabatic expansion fac- 
tor,” gave flow values within plus 
or minus 10% of actual flow 
for all 32 valves tested. 

4. If C, could be adjusted by the 
use of Reynolds Number and 
valve size, formula (10) should 
provide flow values within plus 
or minus 5% of actual flow for 
all 32 valves. 
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High Frequency 


Evaluating 





Figure 1. “High- 
Frequency Mul- 
tiple Component 
Evaluator’’ is 
shown checking 
the component 
in foreground. 


of Multiple Components 


by C. J. CHRISTIE 
The Martin Company 
Baltimore Division 


Demonstration for reliability of 
systems, subsystems and components 
in the immediate future is an ex- 
tremely expensive phase of an in- 
dustrial program. The test instrument 
described herein provides a rapid, 
inexpensive, and accurate method 
that can be used to measure or mon- 
itor values across a number of sys- 
tems, subsystems, and components, 
virtually irrespective of location. It 
also can be used as part of a missile 
telemetry kit to transmit thousands 
of environmental and characteristic 
conditions of space. 


BECAUSE OF the impending need 
for demonstrating the reliability of 
more and more systems and their 
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growing number of components, some- 
thing had to be done to reduce testing 
time and complexity. 

With this objective in mind, a new 
test instrument was developed (Fig- 
ure 1). Now, as a result, a single lab- 
oratory technician can monitor or 
measure a multiple number of com- 
ponent characteristics at one time — 
either by viewing them simultaneously 
on one oscilloscope, or by measuring 
the values with other appropriate in- 
struments. This technique enables the 
operator to detect circuit changes at 
any practical instant of time without 
disturbing the circuit. It cuts test time 
and the quantity of equipment need- 
ed, without introducing significant 
changes in the quality of test results. 


Beam Switching Tube 

Of primary importance in the in- 
strument is the Magnetron Beam 
Switching Tube (MBST), whose cir- 
cuit operation is analogous to a rotary 
wafer switch: 





(1) the cathode is the pivot of the 
wiper arm, 

(2) the electron beam is the wiper 
arm, and 

(3) the target is the contact. 

When appropriate voltages are ap- 
plied to the circuit (Figure 2), the 
narrow electron beam rotates contin- 
ually, making contact successively with 
each of the ten targets during every 
cycle. Each time the electron beam 
passes a target, it makes and breaks 
any externally closed circuit to which 
the target is connected. Essentially, 
the electron beam’s shape and mag- 
nitude are controlled by each spade, 
its position is controlled by the switch- 
ing frequency applied to the grid, and 
its direction of rotation is controlled 
by the magnetic field within the tube 

Thus, an output square-wave voltage 
is fed to a gating circuit that controls 
the desired time rate at which a com- 
ponent test signal is viewed or meas- 
ured. By placing a standby test signal 
or voltage across a number of compo- 
nents under test, the signal to be mon- 





itored or measured is “let in” by the 
gating circuit only when required. 


When switch 1 (Figure 3) is closed 
and opened quickly, the electron beam 
is formed at spade “0” by the decrease 
in the common spade voltage to below 
cutoff, and by its sudden return to B+ 
potential. The voltage of the common 
spade returns at a faster rate than does 
spade “0” because of the capacitance 
in the spade “O” circuit. 

Since the electron beam is formed 
when the plus potential is on the 
grid, the beam remains on a target un- 
til a negative potential is applied to 
the grid associated with that target. 
Then the beam is forced away from 
the target, and the magnetic field pulls 
it in a clockwise direction to the next 
target. 

Switching rate can be controlled by 
various signals, the sine wave being 
the most practical. With a 1000-cps 
signal applied to the grid, it can be 
seen from Figure 3a that the switch- 
ing rate is twice the driving frequency. 
This results in a negative pulse of 
500-usec duration at the target. 

It is apparent that the beam will 
return to a given target only after 
passing all other targets; that is, in 
4500 usec. Thus we have a sequential 
switching device. 


Gating Circuit 


The negative pulses obtained from 
the device are employed through 
gating circuits as illustrated in Figure 
4. A separate gate is used for each of 
the MBST'’s ten target outputs. 


Signals to be monitored are applied 
to the second section of each gating 
circuit. Any sequence of monitoring 
may be selected since the MBST al- 
ways switches clockwise. Only one cir- 
cuit at a time is gated “ON”. The 
other nine circuits are cut off during 
this time, because section V; conducts 
heavily when there is no signal on its 
grid. As V, conducts, a voltage is de- 
veloped across Ry holding section V» 
at cutoff. 

When a gating circuit is “ON”, it 
operates as follows: A negative gating 
voltage is obtained when the beam 
is switched to a target and applied to 
the grid of section V;. Then, when V, 
ceases to conduct, the voltage devel- 
oped across Ry causes section V» to 
conduct. As V2 conducts, the signal to 
be monitored is applied to its grid, is 


Figure 2 (top 
left), a cross-sec- 
tional view of 
the Magnetron 
Beam Switching 
Tube; (top 
right), electrode 
nomenclature; 
(bottom), gating 
circuit diagram. 


amplified, and then is fed to an oscil- 
loscope or other test instrument. 

As shown in Figure 4, the electron 
beam is switched from target to target, 


individually gating each test circuit. 


This causes the output signal to be 
monitored at any fixed rate between 
dc and 10 megacycles 


Highly Adaptive 


Depending on the purpose for which 
the system is to be used, series beam 
switching tubes can be added to the 
circuit like stepping switches, so that, 
in effect, the monitoring or measuring 


BEAM SWITCHING CIRCUIT 


8+ 





of values can be increased exponent- 
ially. 

For example, while switching tube 
| is closed electrically on contact 1, the 
following tube 2 can step 
through all ten positions. Then, while 
tube 1 is closed electrically on contact 
2, the following series tube 2 again 
can step through all ten positions. By 
employing two beam switching tubes 
at the input of the circuit, it is possible 
to obtain 100 readings. 

It follows that three tubes would 
make possible 10* readings, four tubes 
10* readings, etc. If this arrangement 
is duplicated at the output, the test 


series 


ee 
GATING CIRCU 


GENERATOR 


6) 





Figure 3. Overall schematic diagram of the multiple testing device. 
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instrument becomes an expedient, in- 
expensive means of automatic com- 
parison. The circuit output can be 
arranged to display circular or step- 
function Lissajous patterns, disclosing 
information on as many as 100 read- 
ings, depending on oscilloscope reso- 
lution. 

The instrument can be used for re- 
cording intelligence from tests that are 
marked by short time spans. An im- 
pact pulse lasting only 11 milliseconds 
during a shock test, for instance, can 
be disclosed by this instrument even 
though there is “bounce time” on a 
number of the relay contacts. 

Contrary to the inherent contact 
maintenance which characterizes me- 
chanical switching devices, this elec- 
tronic instrument requires no contact 
maintenance. The beam _ switching 
tube exhibits a life expectancy of 
50,000 hours. 


Figure 4 (top), Acknowledgment 

oscilloscope pre- The instrument described was invented 
sentation of a and developed during 1958 on the prem- 
test voltage ap- ises of Westinghouse Electric Corp., Air 
plicd to 10 com- Arm Division, Baltimore, Maryland. Its 


eg I sl co-inventors are R. C. Carder of West- 


gram shows sys- inghouse and C, J. Springer of Duquesne 
tem operation. Light Co., Pittsburgh 
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Figure 1. Demonstration set-up of 
two-stream system at F & P’s Col- 
burn Memorial Flow Lab. Arrows 
point to turbine flowmeters. To- 
talizers, ratio setter, digital com- 
parator and controller are panel 


mounted. 





Electronic Memory Controls Blending 


WHEN YOUR PROCESS calls for 
absolutely-uniform blending of two or 


more fluids, you must have an accurate conventional ratio control, but with aye =| couranavon 
way to measure the exact proportion the more accurate totalizing meter. sevren f 4 I “Tanatoc 
of each fluid. And to gain all the ad- Turbine meters are used, but any total- ' | sou 
vantages of in-line blending — such izing meter would do. Thus is pro- Corveau.se 

as increased throughput and elimina- vided continuous control of both ratio ; 

tion of mixing tanks — your composi- of totalized volumes and of the ratio of Lon. Pe — 
tion control must be extra reliable and instantaneous flow rates. Because this oy 
precise. Promising to meet both these entire system is digital, its accuracy is oa “reas 8 || 


requirements is a new continuous in- 
line blending system by Fischer & 
Porter, that “remembers” the totals of 
each constituent put into the blend 
and regulates the flowrate of each 
to an instantaneous total quantity 


ratio. ond, measuring resolution is very high. Passo) coe anaven 
The system uses new combinations The ratio setter (Figure 2): (1) re- RATIO 5 -s-—y Ya ee 
of standard electronic components, ceives pulses from the meter in the wanes a, | ERROR 
some of which have been on the mar- uncontrolled stream A, (2) digitally — 
ket for five years: turbine flowmeters, multiplies the frequency of these pulses ay ee Pd ee 
scalers, ratio setters, oscillators, and a by a 5-digit factor set on the face of TT rormizers © 4 ay 
digital comparator that is basically a the setter, and (3) transmits this multi- “Ce 
high-speed _ pulse - counter/memory. plied signal. The factor used is de- neuunl\ Jeane 
This modular design yields great flexi- termined by the desired ratio between FLOW = oe 
bility, from a simple two-stream sys- the two streams and by the volumetric pe rth 
tem to 10, 20 or more stream systems, pulse equivalent of each flowmeter. in AO : — 


as in gasoline blending. 
How It Works 


The basic two-stream system (Fig- 


ure 2), measures component stream 
flow not with flow-rate meters as in 


as good as that of the primary flow 
elements used. 

These totalizing flow meters gen- 
erate electric pulses, each pulse repre- 
senting an exact fluid volume. With 
pulses developed at up to 600 per sec- 


To achieve the desired ratio, there 
must be one pulse from flowmeter B 
for cach pulse from the ratio setter. 
This condition is sensed by the digital 








wETER 


UNCONTROLLED STREAM a 


Figure 2. Basic on-stream blender 
for two streams. 


Figure 3. Addition of scaler-total- 
izers enables read-out ratio di- 
rectly in real units — gallons, bar- 
rels, cubic centimeters, etc. 
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Figure 4. Multistream system for on-line blending of gasoline. 


comparator, whose input section is a 
high-speed “add-subtract” counter. Ra- 
tio setter pulses are negative and flow- 
meter B pulses positive. The cumula- 
tive + pulse difference is displayed 
digitally on “Nixie” tubes to 5 signifi- 
cant figures, and converted to an ana- 
log voltage error-signal of —999 to 
+999 span. 

This error signal is the input to the 
electronic controller which, in turn, 
repositions the control valve to keep 
the pulse difference at zero. Thus, both 
the flow-rate and the totalized-flow 
ratio are held precisely at the desired 
value set into the ratio setter. 


Direct-Reading 
Two-Stream Blender 


The two-stream system of Figure 3 
is like that of Figure 2 except that 
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each meter here has a scaler /totalizer 
(physically identical to the ratio setter) 
which, by applying a factor to the 
signals, enables the ratio setter to read 
directly in ratio values — gallons/ 
gallon, cc/barrel, etc. Then, if the unit 
ratio is selected with respect to total 
flow of blended product, the ratio 
setter can read directly in percent of 
total product. 


Gasoline Blending System 


An application of this new system 
to multistream blending is shown in 
Figure 4. Contrary to the direct con- 
trol of the ratio between two streams, 
as in the two above-described systems, 
the multistream system controls the 
flow rate of each component stream 
in ratio to a common pulse signal 
generated by a stable oscillator. 

Each percent setter (PS) is adjusted 


to the desired value on scales reading 
directly in part-to-total significance, 
so that the total of all settings equals 
100%. Then, the system controls each 
stream flow-rate exactly to the desired 
percent of total blend. The total rate 
setter modifies the oscillator output 
and transmits to each of the percent 
setters a common master set-point 
which represents total blend flow rate, 
also in direct units — gpm, bph, etc. 

An optional feature of this multi- 
stream blend control is the flowmeter 
in the total blend stream (Figure 4). 
The analog rate indicator assures the 
human operator of proper system per- 
formance; a batch-shutdown counter 
can be included to dispense automatic- 
ally a preset volume of blend to tank 
or pipeline; finally, the measured total 
blend flowrate signal can be compared 
to the desired total signal (master set- 
point frequency) as a check on overall 
control-system operation. If system per- 
formance is correct and percent setters 
have been properly set, the frequency 
of these two signals should be equal 
within the accuracy of the flowmeters. 
The rate-ratio indicator digitally com- 
pares these two signals, indicates their 
difference, and signals alarms if they 
differ beyond preset limits. 


An optional “self-checker” also can 
be added which admits exactly 1000 
pulses to all percent-setters and scale- 
totalizers. By watching the counter 
readers, the operator can check all set- 
tings and the operation of all digital 
components. 

Chief advantage of these “total vol- 
ume” flow ratio control systems is that 
the desired final blend ratio always 
is assured. Conversely, in a system 
based on flow-rate measure, even 
though a flow-rate error be corrected, 
the volume error occurring during 
the correction remains in the final 
result. 

While the largest market seen for 
these blending systems is in petroleum, 
the first two-stream system was sold 
to a Southwestern chemical company 
for on-line blending of a treating agent 
into a product stream. 

Claimed accuracy is + 2% of read- 
ing for each stream, and repeatability 
of +0.2%. 

Electronic components easily can be 
adapted for either general purpose 
environments, or Class I, Group D, 
Division 1 or 2 hazardous areas. 





Putting Control Theory Into Practice 


An experimental determination of viscous friction 
constant and rotating-amplifier time constant 


by CLIVE D. LEEDHAM 
Purdue University 
Lafayette, Indiana 


These two practical but extremely 
effective experiments present, in 
understandable terms, theories that 
are not always obvious fo the stu- 
dent. See if they don't help your own 
comprehension of some basic con- 


cepts. 


AT PURDUE, Automatic Control has 
grown to be one of the major pro- 
grams of study in the Electrical Engi- 
neering Department. The equivalent 
of six professors and five instructors 
provide instruction in this area for 
300 undergraduate and 50 graduate 
students per year. 


The course structure in the auto- 
matic control field has been developed 
to permit application of classroom 
theory co typical hardware through 


Figure 1. A typical laboratory 
setup. See “Equipment Required” 
in text for identification of the 
components. 


laboratory instruction.’ In this way the 
new student is brought into contact 
with representative hardware. He ex- 
periences some of the difficulties as- 
sociated with physical components — 
difficulties that frequently are ignored 
in the mathematical models of basic 
classroom instruction. Such an experi- 
ence comprises a necessary comple- 
ment to the application of standard 


‘Superior numbers refer to. similarly 
numbered references at the end of this 
article. 







Pen oc 
' TIONAL 
SERVOMECHANISM 


techniques of linear analysis and com- 
pensation; and it enables the student 
ro recognize the need for working 
within the limits of certain phenom- 
ena, such as finite input impedance, 
saturation, and backlash, to mention 
just a few. 


The laboratory setup shown in Fig- 
ure 1 is one of five available for use. 
In the setup are one or more compo- 
nents of various classes* (amplifiers, 
output elements, compensators, trans- 
ducers, comparators, and loads) dif.- 
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fering perhaps in operating principle. 
Each component can be examined 
as a separate entity. The amplifier 
class, for example, is represented in 
two ways: (1) by an electronic am- 
plifier, the theoretical operation of 
which is described by the Kirchoff 
Law equations written using the 
known circuit constants, and (2) by a 
rotating amplifier (the d-c generator 
of a Ward-Leonard set) which is de- 
scribed by the electro-mechanical dif- 
ferential equations for the known con- 
figuration. The use of the Laplace 
Transform, manufacturers’ data and 
averaged tube data then yields mathe- 
matical models of the amplifiers ex- 
pressed as transfer functions. Other 
components can be examined in a like 
manner. 

Laboratory measurement of such 
quantities as input and output imped- 
ances, saturation level, actual time con- 
stants, and natural frequencies then 
indicate the true nature of each com- 
ponent within the measuring equip- 
ment tolerances. Instructive compari- 
sons can be made between the per- 
formances derived from the linear 
mathematical model and the observed 
phenomena. Differences in perform- 
ance can be observed between com- 
ponents of a given class also. For ex- 
ample, the two amplifiers already men- 
tioned yield principal time constants 
having different orders of magnitude. 

A complete feedback control sys- 
tem, a d-c or 400-cps carrier positional 
control, can be constructed from the 
components. The system's predicted 
and measured relative stability can be 
compared readily. The theoretical pre- 
diction is made by combining the indi- 
vidual transfer functions—with due 
approximations—to yield an overall 
transfer function. On the other hand, 
the actual measured relative stability 
can be found by recording (on the 
Sanborn dual-channel recorder) the 
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frequency and step (or ramp) re- 
sponses. 

Further analysis, in accordance with 
a student's interest, might include sys- 
tem compensation to within some 
chosen design criteria by means of 
lead, lag, lead-lag, tachometer circuits, 
etc. Whereas the design can be 
achieved using the standard Bode, Ny- 
quist, or Root Locus techniques, or 
even by “trial and error” on an analog 
computer, it can be evaluated by tests 
on the physical system. 

To illustrate the application of ex- 
perimental techniques in greater de- 
tail, let us consider two typical experi- 
ments: (1) the determination of vis- 
cous friction constant, and (2) the 
determination of a rotating amplifier 
time constant. 


Equipment Required 
1. Laboratory Supply Panel 
2. Power Supply (Purdue-built) 


3. Hewlett-Packard Low Frequency 
Function Generator, Model 202A 


4. Hewlett-Packard VTVM, Model 
410B 


5. DuMont Oscilloscope, Type 304H 


6. Sanborn Two-pen Recorder, Model 
60-1300B with d-c amplifier, 
Model 64-300B, and a-c amplifier, 
Model 60-1100 


7. Tachometer Gain Potentiometer, 
5K ohms 


8. Gear Train (32/1) 
For d-c operation 


9. D-C Amplifier (Purdue-built) 


10. Diehl Motor-Generator, Diehl S.S. 
No. FDF144-2211-2 


1. Diehl d-c Servomotor with Tach- 
ometer, Diehl S.S. No. FD84-21-1 


Figure 2. Recorder trace shows an 
initial acceleration period fol- 
lowed by a period of constant 
velocity (zero acceleration). 


12. Technology Instrument Corp. 1 
turn, Output potentiometer, Type 
ST18-10K 


13. Technology Instrument Corp. 1 
turn, input potentiometer, Type 
ST18-10K 


For a-c operation 
i. A-C Amplifier (Purdue-built) 


5. Diehl a-c Servomotor with Tach- 
ometer, Diehl S.S. No. FPE25-69-1 


6. General Railway Signal Co. Selsyn 
Generator Model 2J1F1 Control 
Transformer Model 2J1G1 


Viscous Friction Constant 


For all components having rotating 
parts (such as the synchro control 
transformer in Figure 1), it is desirable 
to have a test for determining the 
viscous friction constant. 

The equation describing motion for 
a rotating Component is: 


: d*6 d0 : 
T = Jp +B7 + K@ (1) 


where T = applied torque, / = rotor 
moment of inertia, B — bearing fric- 
tion constant, K = shaft stiffness con- 
stant, and @ = shaft position. 

Usually, K is small and can be ne- 
glected with little loss in accuracy. 

The synchro is mounted at the 
bench edge and fitted with a pulley, d 
inches in diameter, on its shaft. By 
using string and a weight W, torque 
can be applied to this pulley, with the 
weight falling freely. The weight must 
be sufficient to overcome the static 
friction of the device and thus acceler- 
ate the synchro rotor, which has the 
normal 400-cps supply. With any two 
stator terminals connected to the re- 
corder via the demodulator and cali- 
brated amplifier, a typical trace like 
that shown in Figure 2 can be ob- 
tained. 

Note that the frequency of the re- 
corded sine wave increases during the 
acceleration period and then remains 





Figure 3. Circuit diagram shows 
a simplified rotating amplifier 
arrangement. 


constant. This latter portion of the 
trace corresponds to a condition of 
constant angular velocity, the magni- 
tude of which can be determined from 
the period t taken from the trace. 
Since the synchros have two poles, the 
angular velocity » can be written as 
2x/t radians/second. For the interval 
of constant angular velocity the ac- 
celeration (d*6/dt*) is zero, and equa- 
tion (1) becomes: 
= pv 
dt 
By substituting 2x/t for w, and 
Wd for T, the bearing friction con- 
stant becomes: 


= Bw (2) 


Wadt 
= 3 
B on (3) 


in inch-ounce-seconds other 


suitable units. 


or any 


Rotating Amplifier 
Time Constant 


For normal operation the circuit 
arrangement of a rotating amplifier is 
as shown in Figure 3. The split-field 
generator is fed from two tubes op- 
erating in push-pull. When the ampli- 
fier input is shorted, the circuit con- 
stants are such that a quiescent 50-ma 
field current flows in opposite direc- 
tions through the two halves of the 
split field. 

The resistance together with the 
self and mutual inductances associated 
with the field are obtainable from the 
manufacturer's data sheets. 


Measurement of the field resistance 
and inductance is instructive in the 
sense that widely differing values are 
obtained with different measuring fre- 
quencies. Further variation of meas- 
ured values is experienced if the quies- 
cent d-c current is taken into con- 
sideration by measuring the inductance 
on a Hay Bridge.* The resulting di- 
lemma is typical of nonlinear magnetic 
circuits with energy loss in the core 
material 
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The following two equations can 
be written from Figure 3: 


; di 
Meg, = (Rpt Rid +Lli 7 
diz 

— Lye a? (4) 

diz 

Wego = (Rp + Roo)te + Lee —— 

di, 
— Le, _ (5) 
where R, = tube plate resistance, 

€y1 = — ge = grid-to-cathode volt- 


ages, and 4 = tube amplification fac- 
tor. The sign of the mutual inductance 
term is negative in equations (4) and 
(5) because of the necessary winding 
directions of the field halves. For op- 
eration over the linear portion of the 
machine's characteristic curve, the gen- 
erator equation is of the form: 


Vg = K, As (6) 
where v, = terminal voltage at no 
lead, K, = machine voltage constant, 
and Ai = field differential current. 


Turning our attention again to Fig- 
ure 3, we should observe that any 
input that results in a small increase 
in 4;, say Aé, also causes an equal de- 
crease im #2, say Ade, (| At Ato 
because of the balanced push-pull op- 
eration). This action produces at the 
output terminals an effect similar to 
that to be expected if a fictitious cur- 
rent Ai (where | Az Ai, 

Aio |) were flowing through both 
windings from B to A. 


Thus the term (#; — #2), obtained 
by subtracting equation (5) from (4), 
can be replaced by 2 A; and the trans- 
fer function relating V,(s) to E,:(s) 
is derived from equations, (4), (5), 
and (6) (assuming that both field 
halves are identical) as: 


V (5) uk, 
En(s) (Rp + Ri) + 5(Li1 + Liz) 
(7) 
from which the time constant T, is 
seen to be 
fe ee bu + Lis (8) 


Rp t+ Ri 
Equation (8) can be evaluated numer- 
ically from the known circuit values. 
The same quantity can be evaluated 
experimentally by using batteries and 
a recorder. 
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An Ultrasonic Detector 
for Gas Chromatography 


by FRANK W. NOBLE 
Electrical Engineer 
Laboratory of Technical Development 
National Heart Institute 
Bethesda, Maryland 


A detector based on the velocity 
of ultrasound in the effluent gas mix- 
ture can be very useful in gas chrom- 


atography: Sensitivity to molecular 
weight can be increased electron- 
ically to very high values; cell volume 
can be exceedingly small. The de- 
tector is little affected by chemical 
or physical changes in the effluent, 
and is useful with many carrier and 
sample gases over wide temperature 
and pressure ranges. It does not 
overload through wide ranges of sam- 
ple concentrations, and has very-high 
frequency response — up to about 
one-tenth the sound frequency used. 
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Operating Theory 
The velocity of sound through a 
mixture of two ideal gases is: 
Dee 
M, oe a(Ms aoe M;) 


Chi + a(Ch2 — Chr) 
Cor + a(Cye aes Cv) 


where: 
V = sound velocity 
R = universal gas constant 
T = absolute temperature 
a = mole fraction of gas 2 
Cp, = specific heat at constant 
pressure for gas n 
Cv, = specific heat at constant 
volume for gas n 
M, = molecular weight of 
gas n 


An analysis of this unwieldy equa- 
tion shows that if the ratio of sample 
to carrier gas molecular weight is 
greater than 8 to 1, and if the sample 
gas mole fraction is less than 10~%, 
the sound velocity can be closely ap- 
proximated by: 


a a (Mz — Mi) 


where: 

V sound velocity in gas 
mixture 

V; sound velocity in Car- 
rier gas 

a mole fraction of sample 
gas 

M, = molecular weight of 
carrier gas 

M, = molecular weight of 
sample gas 








Consider a plane sound-wave travel- 
ing down a tube: If the tube contains 
pure carrier gas (gas No. 1), there 
will be a certain phase shift between 
the sound at the transmitter end and 
that at the receiver end. However, if 
the tube contains a mixture of two 
gases, the velocity will be different 
(except in very unusual cases), and 
there will be a different phase shift 
The phase-shift change caused by add- 


ing a second gas is: 


1 
$= 360 sf (1 _, ) 
: 


angular degrees 


If the molecular weight ratio of 
the two gases exceeds 8, and the sam- 
ple mole fraction is 10~* or less, then 
almost exactly: 

180 sf 


— A bd A 
MV; a ( 1. {,) 


where: 

s = path length 

f frequency 

a = mole fraction of sample 
gas 2 
sound velocity in car- 
rier gas 1 

V2. —= sound velocity in gas 

mixture 

Thus the phase-shift change caused by 
appearance of the second gas is linear 
with respect to the product of the 
mole fraction and the molecular- 
weight difference. 


Where the sample gas is much 
heavier than the carrier gas, the area 
under a recorded peak is proportional 
to the weight of the sample per mole 
of carrier. Then if the carrier flow 
rate and the emergence time are 
known, the sample weight can be ob- 
tained readily. 


Sound-Cell Design 


So that the wave be essentially 
plane, the transmitter and the sound 
tube must have a diameter greater 
than 10 wavelengths of the sound fre- 
quency in the carrier gas. For the 
transmission to he essentially unidi- 
rectional, sound frequency and tube 
length must be such as to provide 
sufficient attenuation to make the 
reflected wave inconsequential. Length- 
ening the tube beyond this point pro- 
duces increased sensitivity and tube 
volume, and decreased signal to noise- 
ratio. The practical limit to tube 





Figure 2. Dou- 
ble-cell ultrason- 
ic gas chroma- 
tography detec- 
tor used in sep- 
aration of air 
samples in a he- 
lium carrier. 


Figure 3. Elec- 
tronic chassis of 
ultrasonic GC 
detector. 


length occurs when the gas-borue sig- 
nal becomes too small with respect to 
the sound signal transmitted by the 
tube walls, or to the RF feed-through 
signal, whichever is larger. Since the 
sound attenuation increases with the 
square of frequency, tube volume 
varies inversely with the fourth power 
of frequency; whereas the sensitivity, 
being proportional to the number of 
wavelengths in the tube, is inversely 
proportional to the frequency. If we 
define figure of merit as the ratio of 
sensitivity to volume, clearly, merit 
increases with the cube of frequency. 


Phase-Measuring System 


In the phase-measuring system (Fig- 
ure 1), oscillator 1, quartz controlled 
at 4 megacycles, drives a quarter-inch 
round, X-cut crystal sound transmitter, 
which is resonant with the driving fre- 
quency and located at one end of the 
sound tube or cell, through which 
column gas flows. A second identical 
crystal, located at the other end of the 








tube, acts as a sound receiver. A phase- 


stable, wide-band, tuned amplifier 
raises the level of the receiver signal. 
The phase shift between the trans- 
mitter driving voltage and the re- 
ceiver output voltage is to be measured 


Since with ordinary equipment the 
i-megacycle frequency is inconvenient 
for phase measurement, it is lowered 
without changing its phase shift by a 
conversion system. Transmitter and 
receiver signals are beaten against 
quartz-controlled oscillator 2, the fre- 
quency of which differs by 10 kilo- 
cycles from that of oscillator 1. 

Thus, outputs from converters 1 and 
2 are 10-kilocycle signals having the 
same relative phase shift as did the 
transmitter and receiver signals. The 
delay line is used to set the baseline 
phase at any convenient value. 

When the switch is in position “¢”, 
the converter outputs are connected 
directly to a commercial phasemeter 
arranged to record on a strip chart. If 
greater sensitivity is desired, the switch 
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is set to position “9p”. The frequencies 
of the outputs of converters 1 and 2 
are multiplied by 8 and 9 respectively 
and these signals beat in converter 3 
to produce a third 10-kilocycle signal. 
For each degree of phase shift between 
the outputs of converters 1 and 2 
there will be 9 degrees of phase shift 
between the outputs of converters 1 
and 3. Thus, the sensitivity of the 
detection system will be increased 9 
times. Clearly, this process can be re- 
peated to further increase the sensi- 


tivity. 


This detection system will respond 
over a wide range of sample con- 
centrations without overloading. The 
practical limit of sample concentration 
is imposed by the sound-transmitting 
properties of the sample and carrier 
gases used. If transmission in the 
sample gas is much better than in the 
carrier gas, eventually a point will be 
reached where the reflected wave in 
the sound cell destroys the meaning of 
the phase information. Conversely, if 
transmission in the sample gase is 
much worse than in the carrier, a point 
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Figure 5. Typ- 
ical experimen- 





{50 tal curve using 





a freon-12 sam- 





ple. Sample vol- 
ume: 0.5 micro- 














liters; carrier: 
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flow rate: 125 
cc/min; paper 
100 speed: 60 in./ 











min; vertical 
seale: degrees; 
path’ length: 
0.925 in.; fre- 
quency: 4 mec/ 
sec; tempera- 
ture: 25°C; pres- 
sure: atmospher- 
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Figure 4. This chromatograph 
shows the linearity of the phase 
shift with varying sample size. 
Sample size was increased by 
equal amounts — 5, 10, 15, 20 
and 25 microliters right to left. 
Note how successive peaks fall 
almost on a straight line. 


will be reached where the received 
signal will be too small in relation to 
unwanted signals or noise, whichever 
is greater. 

The recording phasemeter used pro- 
duces a pen deflection proportional to 
phase in the range from 0 to 180 
degrees. Beyond 180 degrees, deflec- 
tion is linear with increasing phase 
starting from the 180-degree position 
and progressing in the opposite direc- 
tion. A similar reversal in direction oc- 
curs at 360 degrees, etc. The record of 
a large peak might be folded over 
several times, yet the phase informa- 
tion is not lost. Thus, the range of 
sample concentration is very great. 


Drift Correction 


The detector as described so far is 
subject to drift in both baseline and 
sensitivity with changes in tempera- 
ture, frequency, and to some extent 
with pressure. Frequency instability is 
solved by oscillators controlled by 
quartz crystals. Baseline drift due to 
temperature and pressure is reducea 
by two sound cells of identical length 
operated at the same temperature and 
pressure, one containing pure carrier 
gas, the other containing column ef- 
fluent. The phase difference between 
the two received signals is measured. 
Note that this does not correct for the 
sensitivity drift, which can be re- 
duced only by regulating temperature 
and pressure. 


Experimental Equipment 


In a typical ultrasonic detector (Fig- 
ure 2), the helium is introduced 
through the fitting at the lower right- 





hand corner. It flows in two paths: one 
by way of the throttle valve through 
the upper sound cell; the other by way 
of the sample injection fitting, the 
molecular sieve, and the lower soum 
cell. The sample is injected by a 
microliter syringe through a puncture- 
type silicone rubber seal. The air is 
separated in the sieve and detected 
in the lower cell. 

Figure 3 shows the electronic chas- 
sis. The 4-megacycle radio-frequency 
generator is at the rear center. The 
two receivers are along the right and 
left edges. The second oscillator, con- 
verters, and frequency multipliers all 
are in the central area. The center 
meter is a tuning indicator for the 
generator. Receiver outputs are indi- 
cated by the meters at the extreme 
right and left. The continuously-vari- 
able delay line is adjusted with the 
large knob. The sensitivity switch is to 
the right of the center meter 


Test Procedures 


Linearity of the phase shift with 
sample size is shown by Figure 4. The 
carrier was helium, flowing at 37 cc 
per minute. The sample was air which 
was separated into oxygen and nitro- 
gen peaks with a Linde 13 X molecu- 
lar sieve, 4 inch in diameter by 3 feet 
long. Full scale is 180 degrees phase 
shift, paper speed was 2.5 inches per 
minute. The sound frequency was 4 
megacycles; no frequency multiplica- 
tion was used. Sound-cell length 9.55 
millimeters; diameter 2.50 millimeters; 
unregulated room temperature; pres- 
sure, atmospheric. 

Tests were made to check the ac- 
curacy of the simplified formula for 
phase shift. For these runs, the molec- 
ular sieve was removed and a three- 
foot coil of '%-inch copper tubing 
substituted. The tubing allowed the 
sample to diffuse, resulting in a skewed 
Gaussian peak of width suitable for 
area measurement. The samples were 
diluted with carrier gas in a 60-cc 
sample tube, the tube was heated to 





Figure 6. Typical 
experimental 
curve using a 
propane sample. 
Sample volume: 
1.5 microliters; 
carrier: helium; 
carrier flow rate: 
72 ec/min; paper 
speed: 60 in./ 


min; vertical 
scale: degrees; 
path length. 
0.925 in.;  fre- 
quency: 4 mec/ 


sec; tempera- 
ture: 25°C; pres- 
sure. atmospher- 
ic. 
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mix the gases, and the injection made 
with a 30-microliter syringe. Typical 
experimental curves and pertinent in- 
formation are given in Figures 5 and 6. 


Data Analysis 


For each of the preceding peaks, 
an appropriate time pericd was se- 
lected and the area under the peak 
during this period was measured with 
@ planimeter. The mean ordinate, or 
average phase shift, then was obtained. 
The volume of carrier gas which 
flowed through the cell during this 
period was determined from the flow 
rate. From the volume of the sample, 
the average mole fraction was ob- 
tained. Substitution of this information 
into the equation yielded a phase shift 
which should have been the same as 
the average phase shift obtained from 
the experimental curve. The quality of 


this agreement is indicated by the fol- 
lowing figures. 
Ratio of Measured 
to Theoretical 


Gas Phase Shift 
Methane 1.10 
Neon 0.95 
Nitrogen 1.09 
Propane 1.02 
Freon 12 1.07 


These results show that, within the 
limits of experimental error, the ultra- 
sonic detector operates as predicted 
by the theory. We propose the sound- 
velocity detector as a non-destructive 
device capable of great sensitivity, 
quantitative results, and a wide range 
of application in gas chromatograph 
and other gas analyses. 


Based on paper 105-NY60, ISA Analysis 
Instrumentation Division sessions, ISA 15th 
Annual Conference, New York City, Sep- 
tember 26-30, 1960 





NOW AVAILABLE: SPECIAL 40-PAGE REPORT ON 








"MEASUREMENT STANDARDS" 


Reprinted from the February 1961 issue of the ISA Journal. Price: $1.00 per copy. Write: 
ISA Journal, Penn-Sheraton Hotel, 530 William Penn Place, Pittsburgh 19, Pa. 








June 1961, Vol. 8, No. 6 57 








Figure 1. A platinum resistance 
thermometer system set up to 
record fast changing temperatures 
in a beaker of hot water (left). 
Cabinet contains direct-writing 
oscillograph, its amplifier, the 
carrier-frequency amplifier, and 
their controls. Null balance is 
obtained by adjusting R,, the 
decade resistance box (right). 





Accurate Recording 








of Fast-Changing Temperatures 


by DAVID H. NALLE* 
Application Engineer 
Brush Instruments Division of 
The Clevite Corp., Cleveland, Ohio 


While for the recording of slowly- 
changing temperatures the conven- 
tional self-balancing instrument is ex- 
cellent, for the fast-changing tempera- 
tures so often met in test engineering, 
a much higher speed of response is 
essential. Here, the combination of 
the platinum resistance thermometer, 
ISA, Cleveland 


*Senior member of 


Section. 


the Wheatstone bridge, and a direct- 
writing oscillograph is ideal. Continu- 
ous recordings of rapidly-fluctuating 
temperatures, such as occur in jet- 
engine exhausts for example, can be 
made with an absolute accuracy of 
about 0.2% (depending on the mean 
absolute temperature and recording 
span). This recording technique can 
be used through a range from —320° 
to +2000°F. 


The Platinum Resistance 
Thermometer 


Resistance Element. Because of its 
ability to measure temperature to the 





PLATINUM RESISTANCE THERMOMETER 
(100M AT 70 OEGP&ES F) ae 





E*2 VOLTS 
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Figure 3. A single-point resist- 
ance thermometer bridge. Ter- 
minals 1 through 4 connect to the 
carrier amplifier. 





~~ frame; F—metal or ce- 
_. 5- WIRE : 
SHIELDED ramic sheath. 
CABLE 
A 
Cc 
fo 






Figure 2, (Below). Cut- 
away view of a typical 
platinum resistance ther- 
mometer transducer. A— 
lead wire; B—insulating 
beads; C—protective cap; 
D—platinum wire coils; 
E — mica or ceramic 
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remarkable accuracy of 0.00018° F, the 
platinum resistance thermometer is 
used to define the International Tem- 
perature Scale between —310 and 
+1220°F. Its operation depends on 
two properties of platinum: 1. the 
simple relation between resistance and 
temperature; 2. the high purity, sta- 
bility and reproducibility of commer- 
cially available platinum. The indus- 
trial resistance bulb consists of a coil 
of fine platinum wire wound on a 
frame (Figure 2). 


Circuits. A manually-operated null- 
balance bridge (Figure 3) accurately 
determines the resistance of the plati- 
num sensing element and the midpoint 
of the temperature recording range. 
Changes in resistance caused by 
temperature variations of the lead 
wires are compensated by the Simens 
three-load method, as shown. 


The four units of the system — 
resistance element, bridge, carrier-am- 
plifier and direct-recording oscillo- 
graph — are connected as shown in 
Figure 4. The 2-volt, 2000-cps power 
for bridge operation is obtained from 
the carrier amplifier. An unbalance 
in the bridge will modulate the 2000- 
cps carrier-frequency of the amplifier. 
This modulated signal then is ampli- 
fied and detected, and actuates the 
oscillograph recorder. 


How It Operates. For fast changing 
temperatures, the system is calibrated 
to record temperatures around an ac- 
curately established null-balance value 
at mid chart. This mid-point is ob- 
tained by manual adjustments to the 


sy 





calibrated balance arm of the bridge 
(Ro, Figure 3), and can be set to any 
temperature from —320 to 1830°F. 
After this mid-point is established, a 
known resistance is inserted into the 
bridge equal to the resistance of the 
platinum transducer element at any 
desired value in the selected tempera- 
ture range. 

This recording system can log up 
to 100 temperature fluctuations per 
second, and can amplify a +1.0°F 
change up to a full chart pen deflec- 
tion yielding readable accuracy down 
co 1/80°F over any part of the —320 
to 2000°F range (Figure 5). 

This wide scale-expansion is ob- 
tained by increasing carrier amplifier 
gain, up to a maximum of 1 million. 
The widest span is 100°F (+50°) 


How to Calibrate 
to Desired Range 


Resistance thermometers can be ac- 
curately calibrated for direct recording 
in any scale — Centigrade, Fahrenheit 
or Kelvin — for any point within their 
working range. 

In the International Temperature 
scale, the resistance of platinum is 
related to its temperature by the Cal- 
lendar equation, which in quadratic 
form is: 


t t 
i | bo lt 


where 
¢ = temperature in °C 
R, = thermometer resistance at 
temperature ¢ 
R, thermometer resistance at 
zero °C 
R00 thermometer resistance at 
100°C 
ry) constant of the thermometer 


(nominally 1.493) found by 
calibration of the instru- 
ment at the boiling point of 
sulfur 
About 1925, this equation was 
modified to the Callendar-Van Dusen 
Equation for use below zero degrees 
centigrade, by adding terms propor 
tional to the third and fourth powers 
of temperature. 
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where: 


f <= thermometer constant (normal- 
ly 0.111) found by instrument 
calibration at the boiling point 
of liquid oxygen. 


Special Applications 


Average Temperatures. In test work, 
one often wants to record the average 
temperature of several transducers; for 
example, the average temperature of 
gases flowing through a large rectan- 
gular duct. Here, one resistance trans- 
ducer would be located in each quad- 
rant of the duct, and a fifth one at its 
center. 

These five transducers with nominal 
resistance of 20 ohms are connected 
in series to replace one leg of the 
bridge (R;, Figure 3). The sum of 
these five resistances must not exceed 
the maximum resistance of balancing 


leg R». 


Differential Temperatures. The pro- 
cedure for measuring défferential tem- 
peratures is the same, except that two 
identical transducers (Ry, and Ry) 
are connected into adjacent arms of 
the bridge. 

For recording differential tempera- 
tures, an internal calibration can be 


done by holding the two transducers 
at the same temperature; for example 
at 900° abs. with a 10°F differential. 
The 10°F temperature differential 
(1.71 ohm) is simulated on either bal- 
ancing potentiometer (Rp; or Rope) 
and the recorder gain control adjust- 
ed to give a 20-line pen deflection. 
Then R;; and Ry» are installed at their 
measuring locations, either Ry; or Roe 
is reset to its previous null-balance po- 
sition, and the system is calibrated to 
record differential temperatures of 
0.5°F per chart division at a trans- 
ducer temperature of about 900°F. 


Where to Use It 


This high-accuracy, high-response 
thermometer recorder is especially use- 
ful where: 


1. Recordings are to be made over an 
extremely narrow temperature range, 
(e.g. differential temperatures). 


2. The sensing element is distant from 
the recorder — common practice in 
industries from steam generation to 
rocket engine testing. 


3. Accurate measure of subzero tem- 
peratures is desired — as in cryogenics. 


4. Many points are to be recorded at 
a central location — as in electric 
power stations. 


5. High absolute accuracy is required 
— a common laboratory objective. 
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Figure 5. (top) At minimum span, temperature changes from 99 to 101°C 
are read easily to 1/80th degree. (lower) Heat rise in a beaker of hot 
water; drop (left) occurred where transducer was removed from beaker. 
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MAINTENANCE LOG NO. 66 


Keeping the “Proof” 


In Explosion-proof eee is every serviceman’s job 


by C. F. KISSELSTEIN 
Condulet Engineering Manager 
Crouse-Hinds Company 
Syracuse, New York 


Explosion-proof equipment is your 
insurance policy in hazardous plant 
areas. And poor maintenance of such 
safety devices is like a missed in- 
surance premium — your policy has 
lapsed just when you need it most! 
So learn in this article the proper 
way to do your instrument service 
work inside explosion proof housings. 


Today's emphasis throughout indus- 
try is on safety and safety devices. 
So in most plants, at least some in- 


struments are housed inside explosion- 
proof enclosures. This puts it squarely 
up to the instrument serviceman to 
fully understand and carefully follow 
correct methods every time he goes 
inside an explosion proof housing. For 
explosions-proof enclosures, like any 
safety device, will keep you, your 
fellow workers and your job safe only 
when maintained properly. Thus, part 
of every good instrument maintenance 
worker's training must be an under- 
standing of how explosion-proof en- 
closures work and a conscientious de- 
termination to keep them safe, always. 


HOW EXPLOSION-PROOF 
HOUSINGS WORK 


Most people assume that, to be ex- 
plosion proof, an enclosure must be 


gas tight. This is not true. It isn’t 

















Figure 1. 
WHAT’S 
WRONG WITH 
THIS PIC- 
TURE? Plenty: 
Birdbrained Ben- 
ny has left out 
two bolts in the 
explosion - proof 
housing (above), 
and he’s prying 
off a cover with 
a screwdriver. 
Either faulty 
practice can take 
the “proof” out 
of his explosion- 
proof enclosures. 
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practical to make all the joints and 
raceways of an electrical wiring system 
gas tight. Even if it were practical, it 
would do no good, because every time 
the enclosure was opened up for serv- 
ice work the surrounding explosive 
atmosphere could enter. Then, subse- 
quent operation of the equipment 
could ignite and explode such en- 
trapped atmosphere. So, unless the en- 
closure were strong enough and tight 
enough to keep any flame from escap- 
ing, the surrounding hazardous atmos- 
phere might be ignited and a general 
plant fire or explosion result. 

Thus, to be explosion proof, an en- 
closure must be able to do two things: 
|. withstand four times the maximum 
internal explosion pressure that could 
be obtained from its particular volume 
of the specified gas-air mixture; 2. 
prevent leakage of flame out through 
any joint or opening. 


1. Containing the Explosion 


How do we test an enclosure to be 
sure it is strong enough to contain an 
explosion? First we drill and tap holes 
in it for connection to a carburetor 
(gas mixing) system and a pressure 
recorder, and for insertion of a spark 
plug to ignite the vapor-air mixture 
inside it. Second, we place the en- 
closure in a test box having windows 
through which we can observe the 
sample during tests. The test box too 
has inlet and outlet connections to the 
carburetor so that both the enclosure 
being tested and the test box itself can 
be filled with the explosive vapor-air 
mixture. Also provided are connections 





for withdrawing a gas sample for 
analysis. 

Third, the carburetor is adjusted to 
mix the explosive vapor with air in a 
predetermined concentration, and both 
the enclosure and test cabinet are filled 
with this mixture until analysis of the 
outflowing gas shows that all original 
air has been displaced. Finally, all inlet 
and outlet connections are closed and 
the mixture inside the enclosure being 
tested is ignited by the spark plug. 

Appearance of flame or sparks, or 
the explesion of the mixture surround- 
ing the tested enclosure (and inside 
the test box) indicates failure of the 
enclosure to contain the explosion. But 
if ic passes the test, it is tested over 
and over again, after both enclosure 
and test box are completely purged 
with compressed air, using all the dif- 
ferent vapor-air concentrations likely 
to cause failure. Thus the maximum 
internal explosion pressure is found. 

After these explosion tests are fin- 
ished, the enclosure is filled with wa- 
ter at a pressure four times greater 
than the maximum internal explosion 
pressure developed in the above de- 
scribed tests. It must withstand this 
water pressure without rupture or per- 
manent distortion. 


2. Preventing Flame Leakage 


As I stated above, an explosion- 
proof enclosure must be able not only 
to safely contain an explosion, but 
also to prevent the escape through its 
joints of any flame or hot gas that 
could ignite the surrounding atmos- 
phere. Two kinds of joints are used to 
prevent the escape of flame: 1. thread- 
ed joints, 2, ground joints. 

1. Threaded Joints —- must be made 
to provide enough thread area and 
thread engagement to cool off any 
flame to a temperature below the ig- 
nition point of the surrounding atmos- 
phere, before the gas can escape out 
of the joint (Figure 2.). 

2. Ground Joints — which serve the 
same purpose as the threaded joints, 
must be made with sufficiently tight 
fic and enough area to prevent the 
escape of any flame or hot gases above 
the ignition point of the surrounding 
atmosphere. Their joints must be ma- 
chined with great accuracy to assure 
proper mating at all points. Any vari- 
ation in these mating surfaces could 
allow flame to pass through and ig- 
nite the hazardous atmosphere outside. 

Shafts and bearings entering an ex- 
plosion-proof enclosure are protected 
by these same principles. 
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Figure 2. When an explosion oc- 
curs inside an explosion-proof 
housing, its special joints cool 
down escaping gases below the 
ignition point. 








Sealing Fittings. To prevent an explos- 
ion from traveling through conduits or 
raceways to a non-explosion proof 
enclosure, sealing fittings are placed 
at strategic points along the raceways. 
They also must be located adjacent to 
enclosures containing arcing or high- 
temperature devices, and at locations 
where conduit leaves the hazardous 
area. In addition, seals must be located 
in each conduit run of 2” size or 
larger entering the enclosure, housing, 
terminals, splices or taps, and within 
18” of such enclosures. Seals consist 
of a special fitting into which a special 
compound is poured. When hard, this 
compound prevents the passage of 
flame, and hence the spread of the 
explosion. 


SERVICE WORK 
INSIDE HOUSINGS 


First of all — never open up an 
explosion-proof housing until you have 
turned off all electric power to # or 
through it! This precaution definitely 
includes the partial opening of light- 
ing fixtures or other equipment to re- 
place the light bulb. And just as im- 
portant — before turning on electric 
power to an explosion-proof system, 
be sure all openings are tightly re- 
assembled — with all bolts in place. 

In opening such enclosures, use 
great care in removing and replacing 
covers. Never let a hammer or prying 
tool come into contact with the ground 
joint surfaces. Do not handle covers 
roughly or place them on hard surfaces 
which might nick or scratch their ac- 
curately-machined joints. Always pro- 
tect these joints from mechanical in- 
jury. Never file or emery cloth such a 
joint or attempt to alter it in any way. 
Any changes to an_ explosion-proof 


joint could render it completely un- 
safe’ Always store flat-joint enclosures 
with covers assembled to their mating 
bodies. 

How About Those Bolts? 

All cover screws and bolts intended 
to hold flat joints firmly together must 
always be tight while circuits are alive 
Leaving even one bolt out could make 
your enclosure unsafe. If an explosion 
in that enclosure should occur, the 
area around the missing bolt could bow 
out, increasing the clearance between 
mating surfaces, thus allowing flame 
to escape. Tighten the bolts as evenly 
as you can. But don’t over-tighten 
them, which would produce undue 
strain in the bolts. Always use only 
the bolts and other parts provided by 
the enclosure maker. To substitute soft 
brass or other type bolts, or bolts of 
improper diameter, in place of the 
high-strength steel bolts or screws 
provided by the manufacturer could 
weaken your enclosure and make it 
unsafe! 

Cleaning and Lubricating Joints 

Cleanliness and good housekeeping 
are absolutely necessary for safety. 
Never let pieces of foreign material, 
such as dirt or paint, get onto your 
flat joints as such materials could pre- 
vent a close fit which might let out 
dangerous sparks or even flame. Be- 
fore reassembly, remove all old grease, 
dirt, paint or other foreign matter 
from flat joints with a bristle brush 
such as a stiff sash brush (never a wire 
brush) and solvent such as kerosene 
of flash point higher than 38°C (100° 
F). Apply a film of light oil or lubri- 
cant of a type recommended by the 
manufacturer to both the body and 
cover joint and immediately assemble; 
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do not leave lubricated joints exposed 
for a long time as small bits of dirt 
could adhere to their surfaces. This 
cleaning and lubricating should be 
done every time a cover is removed 
and replaced, including equipment 
taken out of storage. 

With threaded joints it usually is 
necessary only to keep the threads 
clean and well lubricated to be as- 
sured of safety with minimum main- 
tenance. 

Shafts and Bearings. Rotating shafts 
should turn freely; but never increase 
clearances between shaft and bearing. 
To do so might provide a ready path 
for flame or sparks from an internal 
explosion to escape to the hazardous 
atmosphere outside. Always follow the 
maker's recommendations for lubricat- 
ing and servicing of bearing surfaces. 
Usually, threaded or journaled oper- 
ating shafts are factory lubricated. But 
if relubrication is mecessary, they 
should be removed and cleaned with a 
suitable solvent before applying rec- 
ommended shaft lubricant. Also clean 
the shaft opening in the enclosure or 
bushing with a non-metallic bristle 
brush and solvent, and relubricate it 
before reassembly. These recommenda- 
tions apply as well to push-pull or 
reciprocating shafts. 

Corrosive Locations. Threaded covers, 
flat joint surfaces, shafts and bearings 
should be well lubricated. Ask the 
maker of your equipment about the 
selection of lubricants. If the corrosion 
products accumulated on threaded or 
flat joints cannot be removed easily 
with light solvents, the parts should 
be discarded and replaced. Never use 
emery paper or abrasive material to 
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clean the corrosion products from 
threaded or flat-joint surfaces. Such 
abrasives could increase the clearance 
and make the joint unsafe. In ex- 
tremely corrosive locations equipment 
should be inspected periodically to 
watch for dangerous holes, porosity or 
weakening of the walls. 


Water and Moisture 
Accumulations 


Joints in conduit systems and elec- 
trical equipment are seldom tight 
enough to prevent breathing in of 
moisture-laden air when the tempera- 
ture or barometric pressure changes. 
Often such moisture condenses and ac- 
cumulates inside the enclosure which 
could rust your instruments and the 
conduit itself. The National Electrical 
Code requires either that water accum- 
ulations must be prevented or that 
fittings for pericdic draining must be 
provided. Drain fittings suitable for 
hazardous locations can be obtained 
from most electrical equipment man- 
ufacturers. 

Raceways should be sloped so water 
will not collect in enclosures or on 
conduit seals, but will flow to low 
points where it can pass out through 
drain fittings. Mount enclosures which 
have drains so that the drains are 
located at the lowest part of the in- 
stalled enclosure. Follow the maker's 
recommendations for installing and 
servicing drains. 


Hazardous Locations 
Due to Combustible Dust 


Electrical equipment for hazardous, 


Figure 3. HOW NOT TO 
CLEAN AN ENCLOSURE. 
Foolish Freddie has “cleaned’’ 
the accurately-machined joints 
of the enclosure with a file. 
Never (but never) do this: use 
a fiber (not wire) brush and 
solvent. 


dusty locations usually is tightly gas- 
keted, although accurately-machined or 
ground flat-joints or threaded joints 
also are used to exclude dust. However, 
combustible dust will collect on ex- 
terior surfaces. Always clean off ex- 
cessive accumulations of dust on equip- 
ment, especially on devices such as 
lighting fixtures which generate con- 
siderable heat in normal operation 
Glassware should be kept clean, not 
only for maximum light output, but 
for heat dissipation. 


Painting Enclosures 


When painting the exterior of ex- 
plosion-proof housings, be careful not 
to oscure the nameplate, or any warn- 
ing or other information on the en- 
closure. Note also that painting the 
outside of an enclosure containing any 
heat sensitive device, such as an elec- 
trical-circuit or motor-overload protec- 
tion, can affect the setting of your 
thermal-trip elements. For example: 
An aluminum painted enclosure, after 
being repainted black will get con- 
siderably warmer inside, especially 
when mounted near heat-radiating 
equipment or out-of-doors in the sun. 


Safety With Portable Equipment 


Flexible electric power cords should 
be examined often and replaced at the 
very first sign of cracking, fraying or 
cutting. Cord terminal connections 
must be properly maintained. Safe use 
also depends on the maintenance of the 
portable equipment itself. Where port- 
able equipment is necessary, rough 
handling should not be allowed and 
frequent inspection is a must. 

To the well trained instrument serv- 
iceman, work inside explosion-proof 
housings is nothing to worry about. He 
knows that under normal operating 
conditions such enclosures will need 
very little maintenance. And if he 
follows the methods outlined in this 
article, he knows the enclosures in his 
charge will protect him and his job 
through many years of trouble-free and 
safe operation. 
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IMA forecasts big role for 


Neutron Activation Analysis 


Forty fine papers read at 9 en- 
grossing sessions to 320 analysis spe- 
cialists sums up the very-successful 
7th Annual ISA Instrumental Meth- 
ods of Analysis Symposium held in 
Houston April 17-19. In addition, 
gratis entry was provided 10 stu- 
dents from Trinity College; ISA 
won 23 new members through the 
aggressive campaign of Membership 
Chairman Ed Davis, Taylor Instru- 
ments; and the 14 exhibitors were 
happy over the high-level “100% 
prospect” quality of booth visitors. 


Fastest Growing 

First day sessions reviewed the 
most rapidly expanding areas of in- 
strumental analysis. On a unique 
solution to a common problem, Con- 
solidated Edison’s W. A. Crandall 
told how his company built a pilot 
plant into one of their power sta- 
tions exclusively for evaluating the 
performance of the many types of 
analyzers they wanted to investi- 
gate. Actual samples are brought in 
from plant streams by 5 sampling 
systems. Claimed is better perform- 
ance evaluation than possible under 
true plant testing because of easier 
access, close control of sample, no 
interference with (or from) normal 
plant operations, no tampering by 
unauthorized people. (ISAJ_ will 
bring you this valuable story 
shortly.) 

Most important future fields of an- 
alysis according to Professor W 
Meinke, University of Michigan, are 
in neutron absorption end neutron 
activation. The later method already 
has many uses because of its incredi- 
ble sensitivity. Example: it can an- 
alyze the components in a strand of 
human hair, and measure to one part 
per billion! Some applications: deter- 
mination of vanadium and tungsten 
in steel (Shell Development) ; meas- 
ure of trace silver in meteorites; 
analysis to 0.02 micrograms of van- 
adium in oil. IMA revealed also that 
low-cost neutron activators are on 
their way to replacing the expensive 
($100,000) Van der Graff generators 
previously used. Texas Nuclear, 
High Voltage Engineering and Samas 
(French) now make neutron sources 
at 10 to 20 thousand dollars, gen- 
erating 101° neutrons/sec. Conclu- 
sion: Neutron activation analysis is 
fast breaking over into the commer- 
cial laboratory. 


SMILES OF 
SATISFACTION 
—follow success- 
ful symposium. 
(L to R) session 
chairman Ed 
Houser, Beck- 
man Instru- 





ments; speaker Dr. Ralph Mueller, Los Alamos Scientific Laboratory; associ- 
ate director Analysis Instrumentation Division Thomas Kehoe, Beckman 
Instruments; session chairman W. J. Baker, Greenbrier Instruments; and 
Session chairman Dr. Earl Serface, Milton Roy Co. 


Automatic Chemist Won’t Work 


According to Milton Roy’s Dr. 
Earl Serfass, in outlining the present 
status of volumetric and colorimetric 
stream analyzers, any attempt to 
reproduce the chemist’s motions by 
automation is doomed to failure. 
The best procedure is to use pumps 
for metering sample and reagent, to 
use rotary valves for stream selec- 
tion and mixing, and to be sure all 
parts are rugged and corrosion proof. 


An interesting new analyzer de- 
scribed by H. S. Haber, Bell & 
Howell, provides the rapid deter- 
minations required by the organic 
chemist. The organic material is 
burned to water vapor ‘and CObs. 
Water vapor is measured by quanti- 
tative electrolysis: COs by reaction 
with NaOH to produce water. Since 
there is a 1:1 relation between 
amount of water so formed and 
amount of 7Oz in original sample, 
the percent COs and H can be read 
out directly by peak integrators. 


Last speaker in the analyzer & 
Computer Session, R. Green of Fox- 
boro, explained how to make a spe- 
cific measure of two nonspecific 
measurements using two analog 
computer amplifiers (Philbrick). 
Example: measurement of conduc- 
tivity and specific gravity vields the 
measure of a mixture of NasSO, 
and H»SO,. The amplifiers solve the 
linear equations: 


Conductivity = S.C. + Ci + SC 
Sp. Gr. = M.C. + MoC, + C. 
where C;, C, are constants express- 
ing inter-relation between measure- 
ments, and C., C» are the two con- 
centrations. The computer which 
solved for C. and C, added only a 
few hundred dollars over the cost of 

the measuring transducers. 


An interesting side product of the 
roundtable discussion on sample 
handling in petrochemical industries 
was this discovery: Over half of all 
references in the literature to sample 
handling are found in the ISA Journ- 
al or in ISA Conference Proceedings! 


In summing up the IMA Sympo- 
sium, Joseph B. Liles, Instrument 
Engineer of Union Carbide, Texas 
City, expressed the spirit of the 
meeting in saying: “The Analytical 
Instruments Symposium illustrated 
free enterprise in action. Men from 
all over our nation and several for- 
eign countries came together in a 
common effort to increase through 
the exchange of ideas our knowledge 
of analytical measurements. The 
symposium proved that free people 
can better meet the world challenge 
of advancement. This was a meeting 
of which ISA, the Houston Section 
sponsors and Houston area industry 
should be proud.” 


ISAJ thanks go to Marvin D. Weiss, Union 
Carbide Olefins Company, for help in re- 
porting this conference 
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Drafts of 3 New ISA 
RP’s Offered for Review 


With the increasing development 
and application of systems engineer- 
ing throughout industry today, dv- 
namic response test data are be- 
coming an important part of over-all 
performance. 

These data provide significant and 
valuable information for the selec- 
tion of proper components for con- 
trol systems used in industry. To 
obtain this information, a number of 
uniform and comparable tests and 
laboratory practices must be devised. 

ISA, through the program of its 
Standards & Practices Department 
has developed a series of Recom- 
mended Practices dealing with Dy- 
namic Response Testing of Process 
Control Instrumentation. 

The most recent intended addi- 
tion to this series is a draft of prac- 
tice for the testing of final control 
elements and actuators. This draft, 
ISA-RP26.4, prepared by the Stand- 
ards & Practices Department’s 8D- 
RP26 Committee, covers “Dynamic 
Response Testing of Final Control 
Elements and Actuators”. 

Throughout its preparation, the 
committee has maintained close li- 
aison with both control element 
manufacturers and major users, es- 
pecially those of control valves. This 
practice has been prepared in draft 
form to permit as broad an industry 
review as possible before its publi- 
cation as an ISA Tentative Recom- 
mended Practice. 

Copies of the draft are available 
to all those interested in reviewing 
and commenting on it before its 
publication as a Tentative Recom- 
mended Practice. It can be ob- 
tained from: F. H. Winterkamp, E. I. 
duPont de Nemours & Co., P.O. Box 
993, Charleston 24, W. Va. 

Three previous practices develop- 
ed by the 8DRP26 Committee deal 
with Dynamic Response Testing of 
Process Control Instrumentation: 
26.1 — General Recommendations; 
26.2 — Devices with Pneumatic Out- 
put Signals, and 26.3 — Devices with 
Electric Output Signals 


Maintenance & Calibration of 
Rotameters 


Since flow measurements are of 
basic importance to many industrial 
and defense operations, a number of 
devices and methods have been de- 
veloped to accomplish the metering 
of this variable. Of all the methods, 
the variable area meter — or rota- 
meter — is the most commonly used 
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In order to establish uniformity 
and provide a common ground for 
accomplishing this particular meas- 
urement, ISA’s Standards & Prac- 
tices Dept. has also developed a se- 
ries of Recommended Practices deal- 
ing with variable area meters. 

Two intended additions to the 
series are RP 16.5, “Installation, Op- 
eration Maintenance Instructions for 
Glass Tube Variable Area Meters 
(Rotameters)”, and RP 16.6, “Meth- 
ods and Equipment for Calibration 
of Variable Area Meters (Rotame- 
ters)”. 

Before their publication, however, 
ISA wants as broad an industry re- 
view as possible of the two new 
practices. For those interested in 
commenting on them, draft copies 
are available from: L. N. Combs, E. 
I. duPont de Nemours & Co., Lou- 
viers Building, Newark, Delaware. 

Practices dealing with variable 
area meters already published are 
RP 16.1, .2, .3, “Terminology, Di- 
mensions and Safety Practices for 
Indicating Variable Area Meters 
(Rotameters)”, and RP 16.4, “No- 
menclature and Terminology for Ex- 
tension Type Variable Area Meters 
(Rotameters)”’. 


Technical 





The Oak Ridge Section is serving 
as the focal point for efforts to es- 
tablish an Oak Ridge Technical In- 
stitute. 

Lloyd Slater, Executive Director 
of the Foundation for Instrumenta- 
tion Education and Research (FIER), 
envisions the Institute as similar to 
other post-high school, two-year 
technical institutes in the country. 
The exception is that it would spe- 
cialize in courses for instrumenta- 
tion technicians, nuclear technicians 





Institute May Come to Oak 


Shh! L.A. at Work... 


Something exciting is happening 
in Los Angeles. Reports have reached 
the ISA Journal that some of the 
most substantial members in the 
Los Angeles Section have been seen 
running in and out of closed doors! 
Lights have been observed burning 
quite late from offices. Long dis- 
tance phone calls are numerous. It’s 
plain that Los Angeles Section mem- 
bers are up to something. 

Although persons close to the 
group feel that premature disclosure 
would sabotage this program, there 
has been a leak within the Section 
(see page 66). 

A spokesman who prefers to re- 
main anonymous has confirmed the 
rumor that a plot is being hatched 
to make the 16th Annual Conference 
& Exhibit in Los Angeles an unfor- 
gettable one. 

The hush-hush program will in- 
volve top-level representatives from 
labor, management and government. 
What will they disclose during those 
five fateful days of September 11-15? 
Don’t listen to rumors . . . come to 
Los Angeles and find out for your- 
self! 


Ridge 


Lloyd Slater of 
FIER (r) and 
Ray Adams 
(center), Oak 
Ridge Section 
President, dis- 
cuss formation 
of Technical 
Institute with 
T. E. Lane, 
General Super- 
intendent, In- 
dustrial Rela- 
tions, Union 
Carbide Nuclear 
Company. 


and would offer other programs re- 
lating to the work at the Atomic 
Energy Facilities in Oak Ridge 


Considerable interest has been 
shown by the various political, edu- 
cation, industrial and_ technical 
groups in the city. In fact, the mayor 
of the city has appointed a commit- 
tee to study the feasibility of such 
a school. Oak Ridge Section presi- 
dent, Ray Adams, is serving as 
chairman of this committee 
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The Significance of ISA Senior Membership 


Ralph D. Webb, Chairman 
ISA Admissions Committee 
(Union Carbide Olefins Company) 


The engineer or scientist who car- 
ries the title Senior Engineer or 
Senior Scientist is accepted by all 
of us as a man of recognized stature 
— stature built on competence and 
experience. In much the same sense, 
ISA uses the term Senior to honor 
its members by designating them as 
Senior Members if they too, have 
shown competence and experience. 

Over 3000 members of ISA are 
Senior Members. These 3000 have 
attained a higher stature in the eyes 
of their associates through acquisi- 
tion of this status, for adorning the 
walls of the offices of many are 
the Senior Member Certificates made 
available by the Society. Available 
too, to wear on the job and at Sec- 
tion meetings, is the lapel pin which 
identifies the holder of Senior Mem- 
bership. 

In turn these 3000 have reflected 
honor on the ISA as their higher 
status more accurately indicates the 


technical nature of its membership 
They help instrumentation technol- 
ogy to gain the recognition that it 
deserves in science, in engineering 
and in industry. They prove to all 
that instrumentation as a career and 
us a business enjoys the services of 
men of stature. 


ISA is the technical society of the 
instrumentation engineer and sci- 
entist. Its members belong to a fam- 
ily of serious-minded technical spe- 
cialists who are, because of their 
nature and the nature of their work, 
devoting much of their personal time 
to self-improvement and to keeping 
up with a rapidly changing tech- 
nology. 


The high membership attendance 
of ISA meetings compared with 
those of other technical societies is 
one illustration of this point. An- 
other is the success of the instru- 
ment men involved in our fight for 
space supremacy. So much of this is 
new and different that only those 
who have kept ahead of this ultra- 
fast technology could have done so 
well. 


You are an unusual instrument 
man if with ten years of instrument 
experience, or with a technical de- 
gree and six years of experience, 
you do not qualify as a Senior Mem- 
ber. The Admissions Committee, 
which will pass on your qualifica- 
tion, has turned down very few ap- 
plicants, not because it is soft or 
easy on the applicant, but because 
instrument men as a whole, and ISA 
members in particular, are a cut or 
two above comparable other per- 
sons in industry and science. The 
many things that you gain certainly 
outweigh the slender chance of your 
application’s not being approved. If 
rejection is your fear, then the bit 
of courage needed to fill out a form 
is all that’s necessary. 


Senior Members should encourage 
eligible members to put in for the 
advanced status. The more Senior 
Members, the higher our percentage; 
the greater the percentage, the 
greater the respect for our field of 
work. Fairness to ourselves requires 
that all eligible persons become Sen- 
ior Members. Do something about 
it now! 





Southeastern ISA on the Move 


There’s no doubt that District III 
ISA, in the booming Southeastern 
states, is on the move. Proof was 
firsthand at the 7th Annual South- 
eastern Conference and Exhibit in 
Charlotte, N. C., April 19-22. The 
event attracted more than 1000 man- 
agers, engineers and technical per- 
sonnel—a good proportion from out- 
side the Southeastern states. An out- 
standing feature of the conference 
was the Management Session plan- 
ned in cooperation with the Society 
for Advancement of Management. 

Overflow crowds were on hand to 
hear top authorities in the manage- 
ment field including Dr. Rex Wins- 
low, University of North Carolina; 
James Lapsley, Jr., Celanese; Ted F. 
Silvey, AFL-CIO; Harold Bowman, 
DuPont; Jack Mahoney, Union Car- 
bide Nuclear; S. E. Roth, Tidewater 
Oil, and Judd Volbrecht, Energy 
Control Co 

There is little doubt that those in 
attendance came primarily for the 
technical sessions. Not that the ex- 
hibits were not attractive, but the 
history of this successful Southeast- 
ern Conference has always been 
aimed at top quality speakers and a 
variety of subjects to meet the needs 
of the area. The management of this 


conference and exhibit is to be con- 
gratulated on the continued policy 
to place high priority on conference 
planning. With such a policy the ex- 
hibits are, as expected, quite suc- 
cessful and the exhibitors are always 
pleased with attendance. 

Among the 30 papers presented 
were 11 technical papers ranging 
from market research to electronic 
process control. On the program 
were two engineer’s clinics on con- 
trol valve sizing and relief valve 
selection, plus a maintenance clinic 
on the closing day. ISA President 
Dr. Ralph H. Tripp was on hand for 
the welcome address and participa- 
tion in the 4-day event. 

More than 74 companies exhibited 
in the event. Predominant were 
the many manufacturers’ represen- 
tatives and sales agents covering the 
southeastern states. Two new reps 


made their debut at this exhibit, 
Earl M. Seagrave representing 12 
national instrument manufacturers, 


and Louis G. Good (Systems Service 
Corp.) representing 8 national in- 
strument manufacturers. 
Congratulations go to the commit- 
tee responsible for the 7th South- 
eastern Conference & Exhibit. Ear] 
Seagrave served as general chair- 





During the 7th Annual Southeastern Con- 


ference in Charlotte an organization 
meeting was held to further organization 
plans for the new Asheville ISA Section. 
Participating in the meeting were (left 
to right): William Lyday, Dick McMahon, 
Bill McElrath, Rowe Manney, Dewey 
Whitaker, Doug Prevatt, Jack Mahoney 
(Dist. 111 vice president); Ward Stallings 
(Dist. 11 membership chairman), and 
Tom Bridges. This was the second or- 
ganization meeting, the first in Asheville 
attracted 21 persons. The third meeting 
was held May 2, with R. R. Newton 
(Oglethorpe Section) as speaker. Tem- 
porary officers have been elected and 
the prospects for formal organization are 
excellent. 


man and D. A. Gallant was pro- 
gram chairman. The 1962 Southeast- 
ern Conference and Exhibit will be 
held in Jacksonville, Fla 
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New Horizons In Instrumentation 


Southern California will be the 
target of instrument men throughout 
the country when ISA comes to Los 
Angeles in September. 

The 16th Annual Instrument-Au- 
tomation Conference will be held 
September 11-15 at the Biltmore 


Hotel, ISA’s headquarters for the 
5-day event. 
Exhibits will be housed in the 


new modern, air conditioned Memor- 
ial Sports Arena in famed Exposi- 
tion Park, convenient by freeway to 
the downtown city center. 

John Witherspoon of Rocketdyne/ 
North American Aviation, confer- 
ence program coordinator, has an- 
nounced a total of 80 technical ses- 
sions sponsored by nine ISA Tech- 
nical Divisions, six Industries & 
Sciences Divisions, and the Educa- 
tion and Honors & Awards Commit- 
tees in cooperation with eight other 
technical and professional organiza- 
tions: Southern California Meter- 
ing Association, Temperature Meas- 
urement Society, American Chemical 
Society, California Natural Gas As- 
sociation, Institute of Aerospace 
Sciences, Precision Measurements 
Association, Institute of Radio Engi- 
neers and the Institute of Manage- 
ment Sciences. 


Technical Program 


ISA’s Management Division in co- 
operation with FIER and the Insti- 
tute of Management Sciences will 
present sessions on such topics as: 
Automated Management — When?; 
Instrument’s Role in Future Man- 
agement, and Current Attitudes of 
Management toward Instrumenta- 
tion. Marketing Data for Manage- 
ment will occupy two sessions 
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chaired by ISA Journal Editor, 
Charles Covey. 

Automation is also highlighted in 
the Cement and Lime Industry dis- 
cussion while Application for Instru- 
mentation to Plant Expansion will 
be the theme of the Pulp and Paper 
Division’s session 

Notable features heralded in the 
1960 New York Conference such as 
the Shock and Vibration Symposium 
and International Symposium on 
Semi-Conductor and Conventional 
Strain Gages will be featured in 
two and three-day meetings respec- 
tively. These are presented by the 
Physical & Mechanical Measurement 
Instrumentation Division under Di- 
rector Mills Dean III, Navy Dept., 
David Taylor Model Basin. 

Three sessions on Marine Sciences 
will be devoted to coordinated dis- 
cussion of problems in remote ocean- 
ographic measurements, following an 
opening session on theory of meas- 
urement. 

Aero-Space Industry problems will 
be highlighted in four sessions, be- 
ginning with a discussion of Fuel 
Weight Penalties Experienced by 
Commercial and Military Jet Air- 
craft Due to Imprecise Measure- 
ments. Subsequent sessions will cov- 
er Instrumentation for Space Explo- 
ration and Chemical and Electric 
Space Propulsion. 

Biomedical topics include Men and 
Machines in Biomedical Engineering 
and New Instrumentation for the 
Life Sciences. 

ISA’s Data Handling & Computa- 
tion Division is sponsoring the tra- 
ditional Data Handling Workshop 
This year’s topics are Military Data 
Handling led by H. F. Thayer of 
Lockheed; Industrial-Don Rodgers, 


Consolidated Systems; Power-N. L. 
Dickenson, Daystrom, and Petro- 
Chemical-S. B. Spracklen, Beckman 
Instruments. 

Computer Clinic sessions on Tech- i 
niques for Computer Usage will be : 
conducted by R. T. O’Neil, American 
Oil Co. and L. S. Michels, Control 
Data Corp. In addition, sessions on 
Reliability and Accuracy under E 
J. Otis, Daystrom, and Data Reduc- 
tion Techniques, sparked by D. Van 
Mindeno, Electro-Logic, round out 
the Data Handling Division’s plans 

A special event of the Measure- 
ment Standards Division will be a 
joint meeting with the committee 
organizing the Association of Amer- 
ican Standards Laboratories. This 
will be the wrap-up following 
sessions on Precision Potentiometry, 
Physical Measurement Standards, 
Economics of Measurement Stand- 
ards Programs and Quality Control 
in Standards Laboratories. 

Topics for the Analysis Instrumen- 
tation Division include  Electro- 
Chemical Analysis, Air Pollution, 
Lab Instrumentation, Electro-Ana- 
lytic Equipment, and a round table 
discussion on the Use of Mass Spec- 
trometry in Stream Analysis. 

The Chemical and Petroleum Di- 
vision will present discussions on 
Process Information and Measure- 
ment Techniques, and Engineering 
Reliability into Process Control 
Comparative performance, installa- 
tion and operational aspects of pneu- 
matic and electronic systems will be 
emphasized 

Other conference topics include j 
The Coming of Age of Electronic In- ' 
strumentation, Nuclear Measure- 
ments, Feedback Control System 
Optimization, Photographic Meas- 
urements and Measurement Theory 
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Is ISA Meeting Needs Of The Time? 


by ROBERT J. JEFFRIES 
President, Data-Control Systems, Inc. 
Danbury, Conn. 
(Past President ISA, 1957) 


This report is the sixth in o series of 
statements by past presidents of ISA 
as a part of the Society's 15th Anni- 
versary Celebration during 1961. 


The Society year beginning in 
the fall of 1957 coincided with the 
initiation of a chain of scientific 
developments which catapulted in- 
strumentation to the forefront of 
technology. In October the first Rus- 
sian Sputnik wert into orbit—fo- 
cusing attention on some of the 
greatest scientific advances in the 
history of the world. The common 
denominator in these advances was 
instrumentation. 

ISA’s response to its challenge 
was a year of planning. Through- 
out the year at every meeting and 
conference I attended, including 43 
Section meetings, it was our objec- 
tive to instill a conviction for ef- 
fective planning in all facets of our 
Society’s organization and pro- 
grams. We first attempted to re- 
affirm our Society’s objectives and 
scope, then to identify the major 
trends in science and technology 
and from these infer the areas of 
impending need which the Society 
might serve. These were concluded 
to be (1) aero/space (2) computer- 
control of processes (3) high-speed 
data analysis and computation (4) 
nuclear ,instrumentation (5) ma- 
chine tool control, and (6) refresh- 
er education. To evolve a better 
structure and programs to meet 
these needs, serious efforts were 
made to analyze the problems and 
plan accordingly. There was a need 
to bring leading technologists into 
ISA membership. This required that 
the Society reflect a more scientific 
level of technology, that it embrace 
more engineers and managers, and 
that it conduct its programs with 
more dignity and purposefulness. 

To these ends the Society plan 
for various grades of membership 
was implemented, serious. study 
commenced on additional and im- 
proved publications, intersociety 
relation policies were studied, an 
honors and awards program was 
established, and the complete tech- 


nical program was scrutinized. All 
these activities were constructive in 
their inter*, and ultimately came to 
fruition in varying degrees with 
succeeding administrations. 

Progress can only be measured 
by its failures, and there were many. 
In my opinion ISA failed in my ad- 
ministration to establish itself as 
the Society concerned with aero/ 
space instrumentation. Internal dif- 
ferences of opinion have contrib- 
uted in large measure to this failure. 

I feel that the Society has failed 
to take advantage of its opportuni- 
ties in the programmed machine tool 
control field, in the area of data pro- 
cessing related to management, in 
the field of scientific data process- 
ing, in the area of business dynam- 
ics, and for much needed work in 
medical instrumentation. 

While the Foundation for Instru- 
mentation Education and Research 
has done an admirable job in delin- 
eating needs and bringing together 
instrument technologists from many 
areas, ISA has failed to find a way 
to follow through with an effective 
program in these areas. In the field 
of refresher education for practic- 
ing technicians and professionals 
the Society is still woefully short of 
its full potential. One of the So- 
ciety’s major and_ self-supporting 
programs (in Headquarters) should 
be more course outlines, films, slide 
and strip-film talks, short courses, 
etc. This bring me to a point to 
which I have long raised my voice 
—ISA must relocate in either New 
York or Washington, to take its 
rightful place among the significant 
technical societies of the world. 

In my opinion there are several 
major actions which should be im- 
mediately taken if ISA is to success- 
fully meet its objectives. While ISA 
is advancing, its progress is not 
keeping pace with the industry and 
technology, and thus it is actually 
falling behind. 


(a) move the Headquarters to New 
York or Washington. 


(b) expand the activities of Head- 
quarters, on a self-supporting ba- 
sis, to develop and conduct a major 
education program similar to that 
conducted by the American Man- 
agement Association. 


(c) coupled with an _ educational 
program, develop an approach to 
user top-management which will 
gain their support of ISA. 


(d) develop additional sources of 
income such as corporate member- 
ships, publications, and _ indusiry 
market data. 





Dr. Robert J. Jeffries served as presi- 
dent of ISA during 1957, also as ISA 
Journal editor in 1954, and chairman 
of the Education Committee. He holds 
B.S.E.E. and M.S.E.E. from the Uni- 
versity of Connecticut and a Doctor 
of Engineering Degree from Johns 
Hopkins. Dr. Jeffries has served on 
many advisory boards and commit- 
tees within the government and other 
professional societies. He has been 
associated with Michigan State Uni- 
versity, Schlumberger Instrument 
Company and Daystrom, Inc. 


(e) completely revaluate member- 
ship potential. 


(f) add regional Society staff rep- 
resentatives to work with Sections 
and Districts to increase member- 
ship and promote participation in 
Society activities. 


(g) recognize that the Society’s ob- 
jectives are not being met in an 
outstanding way, and that this is 
the prime reason for weak Sections 
and lethargic membership 


(h) recognize that the money man- 
agement of ISA is to efficiently man- 
age the business side of its pro- 
grams; the best money management 
of a weak program only prolongs 
the day when the programs will be 
strengthened, if ever, because of the 
false sense of security which it en- 
genders. 


(i) recognize that the Society must 
meet the changing technical needs 
of the times, as well as maintain 
excellent financial management; 
history has proved that companies 
which failed to advance, despite 
good financial management, went 
out of business. 
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SECTION NEWS 


Oklahoma State University Student Section Chartered 


as 





Rodney Love (left), President, Oklahoma 
State University Student Section, accepts 


charter from Ben McKalip, Chairman, 
District VIII Membership Committee, dur- 
ing inaugural meeting. 


A new student Section located in 
Stillwater, Oklahoma, joined the 
ranks of ISA on April 5 at a formal 
charter presentation. 

Boasting some 40-plus members, 
the new Oklahoma State University 
Section becomes the second student 
organization to be formed in ISA, 


fore 





the first being the J. M. Perry In- 
stitute Section, Yakima, Wash. 

Ben McKalip, Ben McKalip Co., 
Chairman of the District VIII Mem- 
bership Committee, presented the 
charter to Rodney Love, president 
of the new Section. Other officers 
are Dee Prince, Secretary and Char- 
les Pifer, Treasurer. 

The inaugural meeting took place 
before District VIII and Tulsa Sec- 
tion men and representatives of 
companies in the area. Among those 
present were Roy Horton, Research 
Controls, Inc., District VIII Vice 
President, who presided at the meet- 


New Student Sec- 
tion officers pose 
with guests at char- 
ter night. (Left to 
right): C. Hoyt, 
Mason Neilan Co.; 
R. Love, President; 
D. Prince, Secre- 
tary; C. Pifer, 
Treasurer and Prof. 
G. Bryant, Faculty 
Advisor. 


ing; Carl Osburn, Phillips Chemical 
Co., President of the Tulsa Section; 
Robert Loebeck, Phillips Petroleum 
Co., immediate Past President, Tul- 
sa Section; Professor Glenn Bryant 
of Oklahoma State University, facul- 
ty advisor to the new Student Sec- 
tion; Carter Hoyt, Mason Neilan Co.; 
Carl Collins, Foxboro; Charles Ju- 
ries, Ernie Graves Co., Vice Presi- 
dent-Program, Tulsa Section, R. C. 
Bracken, Phillips Petroleum Co., 
Chairman, District VIII Educational 
Committee and Charles G. Wrigley, 
Service Pipe Line Co. 

Reported by Rodney Love 


Nothern Calif. Sponsors 8th Annual Manufacturer's Night 


May 9 was the date of the highly 
successful 8th Annual Manufactur- 
er’s Night sponsored by the North- 
ern California Section. 

Several combined activities ran 
concurrently during Manufacturer’s 
Night, chaired by A. M. Wayne, thus 
assuring a fine attendance by in- 
strument men throughout the area. 
These events included a Technical 
Seminar, Maintenance Clinic and 
Manufacturer’s Exhibit in which 40 
exhibitors participated. 


Technical Seminar 

The Technical Seminar chaired by 
Richard R. DeBolt included four 
sessions under the theme, “Funda- 
mental Aspects of Industrial Com- 
puter Control” 

Session 1. featured Rod Jenkins, 
IBM Western Regional Office on the 
topic, “History, Philosophy and Eco- 
nomics of Computer Control”. Lew 
Iscol, California Research Corp., 
headed session 2 with a talk on 
“Optimization — What It Is and 
How To Do It’. Session 3 on “Ap- 
plication of Digital Computers to 
Process Controls” was presented by 
Tom Stout, Thompson-Ramo-Wool- 
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dridge Computers. “Application of 
Analog Computers to Process Con- 
trol” by B. D. Stanton, Shell Devel- 
opment Co., was the subject of Ses- 
sion 4. 


Maintenance Clinic. 

The Maintenance Clinic under 
chairman Richard C. Bowers fea- 
tured four courses encompassing tne 
theme “Latest Developments in 
Pneumatic and Electronic Types of 
Automatic Control and Instrumen- 
tation’’. 

Course 1. Covered “Electronic Re- 
corders — Strip and Circular Chart 
—The ElectroniK 17” by Minneapo- 


lis-Honeywell Regulator Co., Ed 
Norman, Instructor. 
“Electro-Pneumatic Valve Posi- 


tioners — Model 8010” by Mason- 
Neilan/Worthington Corp., was the 
subject of Course 2 under instruc- 
tors, D. A. Stevenson and R. L 
Douglas. 

Harry T. McKnight was the in- 
structor for Course 3 on “Magnetic 
Flow Meter and Recorder — Model 
51” by Fischer & Porter Co. 

Course 4 featured “Pneumatic 
Valve Positioners — Model 3560” by 


the Fisher Governor Co., Earl E. 
Larson and John Segesser, instruc- 
tors. 

Keynote Speaker 

The luncheon keynote speaker was 
Dr. T. J. Williams, engineering su- 
pervisor, Research and Engineering 
Division, Monsanto Chemical Co. 
He pointed up management consider- 
ations of industrial computer con- 
trol and gave his views of the fu- 
ture horizons of this rapidly grow- 
ing area of systems engineering. 

A senior member of ISA, Dr. Wil- 
liams is the recipient of the 1960 
ISA Journal Editorial Award spon- 
sored by SAMA for his contribution 
to computer control. 

Committee members for the vari- 
ous functions were: Manufacturer’s 
Night — E. Larson, B. Whitehill, D. 
DeBolt, D. Bowers and D. Stevenson; 
Seminar — B. Breyer, W. G. Feeney, 
R. C. Marshall and T. Chin; Main- 
tenance Clinic — E. Norman, E. 
Larson, J. Segesser and H. Mc- 
Knight; Exhibit Committee — E. 
Larson, Chairman; T. Van Hossear 
and Stan Stillson. 

Reported by Ed Sanchez 
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We are constantly trying to improve our ISA Journal and make it more useful to you. 
But, we need your assistance. Therefore, we ask that you answer the following few ques- 
tions and add your suggestions and comments. Then tear out the postage-free card below, 


and drop it in the mail. You need not sign your name! Thanks for your cooperation. 





Dr. Ralph H. Tripp, President 


Instrument Society of America 
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1. Why do YOU read the ISA Journal? 6. What don’t you like about the journal? 
fer Society News _.... fer Technical Information ___ 
fer Industry News _.. for Advertising 
Other 7. Hew often do you read the ISA journal? Every month 
2. How well does the journal fulfill this need for you? Frequently ____ Seldom _____ Never 
Seciety Technical Industry 8. How much time do you usually devote to each copy that 
News Information News Advertising Other you read? Less than an hour __. One to two hours — 
Excellent More than two heurs 
Good 
Fair For classification purposes, please fill in the following: 
Poor Are you an ISA Member? Yes___. No____. Section: ___ 
3. Is the ISA Journal useful in your work? Yes___._ No Your Industry 
4. Which features and regular columns do you like most? Products and Services of Your Company 
5. De you read the advertisements? Yes... No Your Department 
Comments Your Title 
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The Growth of Electronic Process Instumentation 


The past, present and future of 
electronic instrumentation were 
thoroughly examined last April 4 
during New Jersey Section’s 13th 
Annual Symposium in Newark. 

Touted as one of the most success- 
ful symposia ever held by the Sec- 
tion, Chairman W. H. Broomall re- 
ports that over 260 persons were 
present for the technical sessions 
and 210 attended the banquet. 

Following opening remarks by 
Section President, Jerry Stebbins, 
George Johnson of Socony Mobil Oil 
started by ball rolling with a dis- 
cussion of the ever-present problem 
of compatible signals. Bringing out 
the importance of human engineer- 
ing in designing and incorporating 
equipment into the systems, he 
pointed to progress our industry is 
making in safety standards includ- 
ing the new RP 500 code. 

“Why Electronic Control” was the 
topic of Ward O’Conner, Lummus 
Co., who singled out wide uses of 
electronics today by power and other 
utility industries, by military es- 
pecially in missile areas, machinery 
manufacturers, the nuclear industry 
and the process industries. He also 
discussed requirements in electron- 
ic systems for reliable design and 
construction, the need for suitable 
standby power and adequate train- 
ing of operators and maintenance 
people, and the desirability of a sys- 
tem that allows all adjustments to be 
made in the control room. 


Users’ Approach 


Imperial Oil’s J. R. Connell gave 
listeners a very practical users’ ap- 
proach to the problem of whether to 
go electronic. Common problems of 
pneumatics due to freeze-up, dirt, 
leaks, air availability, distance limi- 
tations, are balanced against costs, 
reliability, stand-by power needs and 
availability of spare parts and serv- 
ice. He noted also that electronic 
instruments must be kept above 
freezing, but cannot stand over- 
heating. Costs of standby power for 
them is considerably less expensive 
than special drying equipment needs 
of compressed air. Users would like 
to be able to buy a good but inex- 
pensive electric valve operator, he 
said. Most of the chronic difficulties 
with air have been in the instru- 
ments — not in the pneumatic valve 
operators, so a simple activated 
charcoal dryer is used on the air 
when instruments are electronic. 
Users feel local pneumatic controls 
are far better than those in control 
rooms; but it makes no difference 
with electronic controllers and users 
prefer them in the control room. Fi- 
nal point made: the biggest need for 
improvement in electronic instru- 
ments is in their mechanical designs 

A recent 600 loop electronic in- 
strument open loop digital computer 


New Jersey Section 
Symposium speak- 
ers are (seated | to 
r) L. T. Garnett; 
W. H. Broomall, 
Symposium Chair- 
man, and V. V. 
Tivy. (Standing | 
to r) P. P. Schulp; 
J. R. Connell; L. 
N. Combs and G. 
C. Johnson. Not 
pictured were W. 
}. O'Connor and C. 
E. Jones. 


installation was the subject of Lloyd 
Combs, E. I. DuPont De Nemours. 
He talked about the tremendous 
amount of engineering, design, re- 
search and training that went into 
this project. A large number of plant 
men were given an average of 6 
months training on an all-day 5- 
day week basis. They felt in retro- 
spect that 4 months should be a 
maximum. Installation has proved 
fully satisfactory. 

L. T. Garnett, Robertshaw-Fulton 
Controls, discussed design details of 
the MICROSEN force balance sys- 
tem of comparing and converting 
Bourdon tube, level, flow element 
motions to an electrical signal. This 
is done by a D’Arsonval type mov- 
ing coil. This same circuitry is util- 
ized for feedback purposes on an 
EMF amplifier. The advantages of 
low level d-c signals were men- 
tioned for transmission and safety 
reasons. Requirements of _ signal 
noise were detailed when high-speed 
computers are being used. Finally, 
compatibility of other electronic in- 
struments such as capacitance sens- 
ing devices were discussed. 

The use of the linear variable 
differential transformer was the 
subject of Philip Schulp, Taylor In- 
strument Cos. He pointed out the 
advantages of this device when used 
on flow, pressure, etc., and described 
its design in detail. The subject of 


At one of their regular 
monthly meetings, 84 
members and guests of 
the Northern California 
Section heard Dr. E. H. 
Shawhan (center), Sun Oil 
Co., recently discuss use of 
dielectric constant meas- 
urements in stream analy- 
sis and process control. On 
left is V. N. Smith, Pro- 
gram Chairman; right, N. 
S. Waner, Education Com- 
mittee Chairman. 


Reported by Ed Sanchez 








a-c and d-c signals was broached, 
with his company favoring d-c for 
transmission. 

Foxboro’s V. V. Tivy in his in- 
imitable way livened up the sym- 
posium with appropriate observa- 
tions and slides. He touched on sub- 
jects of computers and computer 
control systems, accuracy, telemetry 
and human engineering develop- 
ments. 

Banquet speaker, Chalmer  E. 
Jones of Daystrom, discussed the 
future of computers in the process 
industry. He felt that computers will 
be considered a part of the instru- 
ment engineers responsibility, and 
that the dollar volume of this indus- 
try has grown much faster than 
anyone had predicted. 

Reported by Dick L. Lightstone 





New Jersey Symposium 
Proceedings Available 


Copies of Electronic Process Instru- 
mentation, proceedings of the 13th 
Annual Symposium, New Jersey 
Section, April 4, 1961, are now 
available at $2 per copy. Direct all 
orders to: W. H. Broomall, Sym- 
posium Committee Chairman, c/o 
Crabbe & Stebbins Co., P.O. Box 
998, Englewood Cliffs, New Jersey 
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Section Briefs 








You and ISA and the reasons the 
Society requires new members was 
the topic of discussion at a recent 
joint meeting of the Dayton and 
Cincinnati Sections. Guest speaker 
was Dr. Ralph Tripp, ISA President, 
who talked about increasing smaller 
Section membership to an effective 
operational size and expanding the 
interest of instrumentation to other 
fields such as meteorology, aircraft, 
medical and photographic profes- 
sions. 

Reported by R. W. Meyer 


Instrumentation in the chemical 
industries and the election of new 
officers comprised the recent meet- 
ing of the South Texas Section. Tak- 
ing the podium for a discussion on 
the operation and instrumentation 
of open fire roast kilns for the chem- 
ical industries was Dick Mattiza, 
Project Engineer, Pittsburgh Plate 
Glass Chemical Division . . . new 
Section officers are L. J. Lynch, 
President, Pittsburgh Plate Glass 
Chemical Division; J. J. Walthall, 
Ist Vice President, Union Carbide 
Chemical Co.; Jack Cherry, 2nd Vice 
President, Delhi Taylor Refinery; 
Tom Stevenson, Executive Commit- 
tee, Foxboro Co.; Lamar C. Wine- 
brenner, Executive Committee, Cel- 
anese Chemical Co.; Shelby Ross, 
Executive Committee, Puffer-Swei- 
ven Inc.; Henry Schoenfeld, Press 
Secretary, Taylor Instrument Cos.; 
A. R. Wilson, Executive Committee, 
Southwestern Oil & Refining Co.; 
K. R. Dodson, Membership and Em- 
ployment Committee Chairman, 
Bailey Meter Co., and Ted Boaz, 
Educational Advisor, Del Mar Col- 
lege... J. J. Walthall, new Ist Vice 
President, has recently been ap- 
pointed to the Steering Committee 
for the Texas A & M Symposium on 
Instrumentation for the Process In- 
dustries. Mr. Walthall joins Tom Mc- 
Coy of Pittsburgh Plate Glass, who 
is currently on the Steering Commit- 
tee. 

Reported by Henry Schoenfeld 


Ladies Night was the theme of the 
Washington Section’s April meeting 
during which Elizabeth Mozley pre- 
sented her impressions of Russia. 
Attending the meet were Dr. Tripp 
and H. K. Fallin, District II Vice 
President. Dr. Tripp said his re- 
cent tour of various Sections opened 
his eyes to tremendous strides being 
accomplished in instrumentation and 
automatic control — in fact, much 
more than he had realized. However, 
he noted, “90% of all the scientists 
ever born are still alive”, and that 
the field is just beginning to be ex- 
panded and exploited. 

Reported by A. J. Walcek 
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SAMA Elects 
New Officers 


Ray G. Halvorsen was elected 
president of the Scientific Apparatus 
Makers Association (SAMA) during 
their 43rd annual meeting in White 
Sulphur Springs, W. Va. 

Mr. Halvorsen, executive vice 
president of the Hamilton Manufac- 


turing Co., succeeds Dr. G. A. 
Downsbrough, president, Boonton 
Radio Corp. 


Some 400 instrument makers and 
SAMA guests were present for the 
meeting, including ISA President, 
Dr. Ralph Tripp, Grumman Aircraft 
Engineering Corp., and ISA Execu- 
tive Director, William Kushnick. 

Highlight of the evening was the 
presentation of SAMA’s “Man of the 
Year” award to Carl S. Hallauer, 
board chairman, Bausch & Lomb. 

Other SAMA officers include P. S. 
Dickey, president, Bailey Meter Co., 
who was elected president, pro tem- 
pore. T. M. Mints, president, E. H. 
Sargent & Co., continues as treas- 
urer. 

Newly-elected section chairmen 
are R. A. Clark, J. T. Baker Chemi- 
cal Co., laboratory apparatus; J. P 
Sheldon, E. H. Sheldon Equipment 
Co., laboratory equipment; ISA Vice 
President — Industries Department, 
Nathan Cohn, Leeds & Northrup, 
industrial instrument; and the Pres- 
ident of Foundation for Instrumenta- 
tion Education & Research (FIER), 
I. Melville Stein, Leeds & Northrup, 
recorder-controller. 


New Members 





ALBUQUERQUE: Clinton L. Taylor 

— s &~ O. R. Bloodworth, Jr., 
ack Graham, Eddie K. Gutshall 

BOSTON: "ieee E. Burdick, Robert L. 


CALGARY: Gerald B. Albers, George W. 
Boisvert, Lawrence V. Bruneder, Yvon 
H. Lefebvre, Warren F. Peterson, Don- 
ald R. Smith, Harry G. Zimmerman 

CENTRAL ARIZONA: Alan G. Tolman 

CENTRAL NEW YORK: Fulvio Bertini, 
= F. Geier, Maynard S. Northup, 


CHARLESTON: Charles W. 
Musa I. Marto 

CHICAGO: Richard L. Anderson, Allan R 
Barker, Keith A. Browning, Henry J. 
Dokter, Robert J. Falk, John J. Foley, 
Brendan C. Hawkins, Warren G. Hen- 
derson, Jr., Phillip N. Mann, Jr., Vin- 
cent J. McDonald’, Philip C. Metzler, 
Sylvester Milewski, William H. Peet, 
Jr., Eric S. Rubv, Jr., Sidney S. Silver- 
man, Warren A. Sommers, Milton N. 
Tigerman, Ben C. Wride 

CINCINNATI: Harry W. Beaver, Carl D. 


Capehart’, 


Scott, Edwin A. Toll, Jr., Donald R. 
Wertz 

CLEVELAND: Willard E. Anderson, Bruce 
R. Shepherd 


COLUMBUS: John Van Dvke 
ee wd VALLEY: Edwin L. Ahl- 


DAYTON: Charles F. Grohler, 
Ploharski 

DENVER: Robert A. Fillingham 

DETROIT: Raymond S. Kazmierczak, 
George T. Spencer, Edward J. Van 


Tiem 

FAIRFIELD COUNTY: nr J. Campbell, 
John R. Morrison 

GREAT SALT LAKE: TFiobert G. Billings, 
Harold B. Wright 

HOUSTON: Orville A. Berlin, William C. 
Ditmars, Richard N. Jack, Wayne L. 
McCann, Walter E. Nelson 


Leonard 


KANSAS CITY: Jules M. Batenic, Glenn 
A. Myers 

LAKE SUPERIOR: Donald W. Fierek, 
Richard D. Stocke 

LOS ANGELES: John G. Baldwin, E 
Vernon Frost 

LOUISVILLE: Herbert F. Zink 

MATI: Robert E. Coon 

MEMPHIS: Herrold E. Hanson, Henry S. 
Mills, Jr., Harvey F. Renee, Norm 
Shilane 

MOJAVE DESERT: Thomas E. Leftwich, 
David L. Limbacher 

MONTREAL: Robert G. McKee, John L. 
Monkman, Robert K. Munnings, Peter 
W. Voisey 

NEW JERSEY: Robert E. Bonnet, Donald 
R. Bray, Raymond H. Burk, Carl T. 
Butzbach, S. Whitney Downer, III, 
Warren W. Harriman, Ecward F. Jed- 
ziniak, Thomas H. Judson, III, William 
P. Karmazyn, Edward J. Lapadula, 
Richard A. Pette, Roy E. Powelson, 
Stephen V. Slovenkai 

NEW ORLEANS: Lawrence T. Atkinson 

NEW YORK: Louis A. Bernero, John P 
Kolb*, Stanley Seroka* 

NIAGARA FRONTIER: J. Robert Brennan, 
John J. Burgio, Robert M. Mahony, 
Istvan M. Matay, Oscar H. Schmitt, 
Jr.*, Donald J. Schwartz, Earl H 
Seelbach* 

NORTHEAST TENNESSEE: James E. Ford, 

r., Frank H. Kelley, W. E. Looney, R. 
Harold Manis 

NORTHERN CALIFORNIA: Wm. C. Bagot, 
Robert L. Baird, Robert P. Brown, R. 
James Echeverria, Rudolph Hurwich, 
George E. Lind, G. Harold Tuncil, 
Owen L. Van Skike 

NORTHERN INDIANA: Ron T. Andretich, 
Peter Wolynes 

NORTHWEST WASHINGTON: Robert G. 
Gallagher, 

OAK RIDGE: Thomas C. Giles, Jr., George 
W. Massey, Hugh J. Metz, Arthur A. 
Olson, James W. Parry 

OKLAHOMA STATE Cer aaatee: Phillip 
S. Kolb, Leroy C. McK 

ORANGE COUNTY: ae W. Cowherd, 
Alexander M. Gardner 

PADUCAH: Clifford Loe 

vee DEL NORTE: Alvin G. Boyd 

PENSACOLA: Herbert G. Hochstatter 

PHILADELPHIA: Charles H. Heller, Jr., 
Herbert G. Kaplan, Stephen J. Lucas, 
Howard J. Mac Donald, Gerald B. 
McDonald, Jr., Richard C. Miller, Jr., 
Earle D. Moiles, Jr.*, Donn B. Thom- 
son, Walter H. Wright 

PITTSBURGH: Harlan A. Bartlett, Philip 
O. Morse, Daniel M. Ottenstein, Rich- 
ay R. Rice, Birendra N. Sikdar 

PORTLAND: Ronald J. Kilgore 

PRESOUE ISLE: Howard Haynes 

RICHLAND: Lester M. Root 

RICHMOND-HOPEWELL: Walter M. Jas- 
trebsky 

ROCHESTER: Merle C. Hedrick* 

ST. LOUIS: Arthur B. Boyle, Richard E 
eeepe. Douglas P. Greer, Harrell S. 
Pyle* 

SAN DIEGO: Charles M. Getzoff 

SANTA CLARA VALLEY: John E. Egbert, 
Meyer Leifer, Thomas A. Mollard’*, 
Kenneth L. Thompson 

SARNIA: John R. Kent 

SOUTH BEND: William D. Mohr, Calvin 
H. Tiebert 

TAMPA BAY: Robert H. L. Schwettman 

TIDEWATER-VIRGINIA: Charles H. Clay, 
Arthur W. Howle 

TORONTO: Albert T. Armstrong, Igor R. 
Borowets, Edward T. Cullen, Richard 
Elmer, Henry B. Erends, Douglas G 
Forster, Joseph B. Irving*, Clifford 
James, Fritz D. Kobza, Dietmar H 
Lochbihler, William J. McLaughlin, 
W. Gordon Morrow, Anton Pichler, 
Gordon E. Rhodes, Duncan C. Waddell, 
Heinz Weibel, Dietrich L. Weissinger,. 
T. Donald White 

TULSA: Aaron J. Miller 

WAYNE COUNTY: Raymond C. Hartmann, 
Robert P. Hermes, Richard F. North- 
a Gus C. Ward 

WICHITA: G. P. Anthony, Paul E. Cotter, 
Harold L. Erickson, Theodore A. Got- 
tas, James L Gransberry, Milton M. 
Lawrenz, Walter F. McGinnis, Jr., 
Robert R. Surratt 

WILMINGTON: Edward B. Everhart, Rob- 


ert G. Hartmann 

UNAFFILIATED UNITED STATES: Raldo 
C. Capitani, Daniel F. Comstock, Jr.*, 
Donald F. Dickmann, Robert D. Gus- 
tafson, Merrill J. Hudson*, J. Douglas 
Malley, Craig W. McNeely, Richard A. 
tad D 1*, Richard J. Rajchel, Ralph O. 

urnqu 

UNAFFILIATED FOREIGN: Prof. G. Co- 
lonnetti, Francois G. Demarles, Adolf 
K. Englert, John A. Leone, Robert E. 
O’Malley*, Albert K. Steer 

*Senior Member 














alae aa lates 
DO YOU MANUFACTURE, SPECIFY OR 


INSTALL INSTRUMENTS IN 
HAZARDOUS ATMOSPHERES? 


Insure Plant and Personnel Safety by Fully Understanding 
Processes of Electrical Ignition. Order these two important 
publications on Electrical Safety— 


ELECTRICAL SAFETY ABSTRACTS 





Includes all important material on explosion hazards, intrinsic 
safety and electrical ignition of gases, vapors, and dusts pub- 
lished from 1920 through recent years. Compiled by ISA Stand- 
ards and Practices Department...... Arranged to simplify lo- 
cation of references. ...Widely used—now in third printing 
(Revised 1960) 


251 Full Abstracts... .356 References. ...120 Pages 





Subjects covered include: Apparatus ... Catalysis ... Combustion ...Detonation ... Dusts . 
. Energy ... Explosions ... Flames ... Gases ... Ignition ... Intrinsic Safety ... Limits of 
Flammability ... Minimum Ignition Energy ... Pressure ... Purged Instruments ... Safety .. 


. Sealing ... Testing Methods & Insurable Risks. 
PRICE: ISA Members, $3.50; others, $5.00 (Circle ABI on Page 96) 


PROCEEDINGS OF THE 1960 ISA SYMPOSIUM FOR 
ELECTRICAL INSTRUMENTATION 
IN HAZARDOUS AREAS- 


Bound papers programmed at the ISA Symposium in Wilmington, Delaware 

Table of Contents: History of ISA Committee on Hazardous Area Instrumentation ... 
Organization and Opera- 

tion of the Electrical Code 


ee gee ap bene PRICE: ISA Members, $5.00: others, $8.00. 
Atmospheres .... Heat (Circle PR6 on Page 96) 
Transfer and Computa- a ella ee A ee ee eae 


TO ORDER 

Check the publication(s) you wish to order and send money 
order, check, or company purchase order to: INSTRUMENT 
SOCIETY of AMERICA, Publications Dept., Penn Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, Pa. 


tional Consideration in 
the Design of Instrument 
Cases for Operation in 
Hazardous Atmospheres 

. Intrinsic Safety .. . 
Considerations in Instru- 
ment Case Purging .. . 
Explosion-Proof Enclos- 


}) ELECTRICAL SAFETY ABSTRACTS. 
ISA Members, $3.50; others, $5.00 
PROCEEDINGS OF THE 1960 ISA SYMPOSIUM FOR 
ELECTRICAL INSTRUMENTATION IN HAZARDOUS 
AREAS. ISA Members, $5.00; others, $8.00 
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212T TRANSCOPE® Indicating 
Flow and DP Transmitter 








SPECIFICATIONS 


Range Interval: continuously adjustable 20" to 250" Overrange: Can accept full static pressure over- 
w.g. range, reverse or direct. 

Accuracy of Calibration: (Referred to input )—Trans- Case: Sturdy, die-cast aluminum, for field mounting. 
mitter Yo%. Primary Materials: Carbon steel or Type 316 S.S. 
Static Rating: 1500 psi. Flanges and adaptors with Type 316 S.S. trim. 


“Taylor [nsteuments 
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The only DP transmitter that can be calibrated 


for output linear* with flow as well as 


differential pressure without changing parts 


Really a “transmitter with a built-in computer’, the No. 212T 
TRANSCOPE Force-Balance Flow and Differential Pressure 
Transmitter can be converted from linear with flow to linear 
with differential pressure (liquid level) simply by calibration. 
It employs a liquid-filled, diaphragm sealed primary unit and a 
unique secondary unit in which force balance is accomplished 
by a powerful motion servo and spring combination. Servo 
power makes possible these features, unavailable in conven- 
tional transmitters: 


e Ratio and cascade control without intermediate, separate 
square root extraction. 


e Simple analog computations involving flow and other 
variables pneumatically without an extra “black box’’. 


Elimination of the need for sectionalized charts. 


e Indication at the process on a big 1134" scale, visible up to 
35 ft. away. 

This ingeniously designed transmitter may be Calibrated 
Linear with Differential Pressure or Calibrated Linear with 
Flow, and can be either indicating or non-indicating. For com- 
puter control, for example, linearized flow is a logical short cut. 
Use of a liquid-filled primary gives positive overrange pro- 
tection. Working parts in the primary are exposed only to the 
filling liquid—not to the process. Static pressure compensation 
is inherent in the unique thrust pivot of the force beam. Con- 
nections are extremely convenient. Mounting facilities are 
more adaptable than ever before. 

With all its outstanding features you pay no premium for the 
212T Transmitter. Ask your Taylor Field Engineer for a 
demonstration, or write for Bulletin 98413. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Ontario. 


*Even without this unique feature, the 212T would still be a superior DP transmitter. 





Convenient through-bolted flanges for easy servicing. Process 
connections top, bottom or side. 





213T non-indicating model shows rear mounting and bottom 
process connections. 


MEAN ACCURACY FIRST 
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New ISA Technical Papers 


This is a new ISA Journal feature. 
It will appear each month to keep 
you informed of all latest ISA Tech- 
nical Papers and Publications as 
they become available. All new pub- 
lications will be classified for con- 
venience in locating subjects of pri- 
mary interest to you. To order, cir- 
cle the reference number on the 
Publications Order Card on page 96. 
Send no money, we will bill you 
later. 


METALS & CERAMICS 
INSTRUMENTATION 


Instrumentation for Injection of Natural 
Gas into the Blast Furnace by Fred W. 
Farmer, Combustion Engineer, Lone Star 
Steel Co., Lone Star, Texas. 


System Consilerations-Electric Control 
for Industrial Processes by A. J. Horn- 
feck, Dir. Research and Development 
Dept., Bailey Meter Co., Cleveland, Ohio. 


Recent Developments in Electronic Con- 
trol Instruments by P. H. Drinker, Sys- 
tems Engineering Div., The Foxboro Co., 
Foxboro, Mass. 


Factors in the Choice of Signals for Elec- 
trical Control Systems by James H. Ko- 
gen, Chief Engineer, GPE Controls, Inc., 
Chicago 11, Illinois. 


Electronic Control by T. M. Nourse, Gen. 
Sales Mgr., Controls Div., Hagan Chemi- 
cals & Controls, Inc., Pittsburgh, Pa 
(Panel Discussion) 


Boiler Control for Precise Firing of Blast 
Furnace Gas by Paul P. Marinak, Senior 
Engr., Fuel Dept., Bethlehem Steel Co., 
Steelton, Pa. 


Split Wind Blowing by George J. Wirt, 
Ass’t. Fuel Engr., Bethlehem Steel Co., 
Steelton, Pa. 


High-Temperature Thermocouples Require 
Research and Engineering by Dr. F. W 
Kuether, Sr. Research Scientist, Honey- 
well Research Center, Hopkins, Minn. and 
Clifford Bingham, Sr. Application Engr.., 
Pyrometer Supplies Div., Minneapolis- 
eo Regulator Co., Philadelphia, 
a. 


Controlling Gas Distribution at The In- 
diana Harbor Works of Youngstown Sheet 
& Tube Co. by Carl U. Broman, Gen. 
Foreman, Fuel Dept., Youngstown Sheet 
& Tube Co., Indiana Harbor Works, Ind. 


Computer in the Mill of the Future by 
George Gabor, Supt. Electrical Maint.- 
Rolling Mills, Great Lakes Steel Corp., 
Ecorse, Detroit 39, Mich. 


Computer Application to The L-D Process 
Plant by Douglas J. Pearse, Supvr., In- 
strumentation Dept., Kaiser Engineers, 
Div. of Henry J. Kaiser Co., Chicago, IIli- 
nois. 


Computer Control and Data Acquisition on 
a Continuous Annealing Line by Joseph 
W. McKean, Sr. Systems Analyst and 
Walter A. Hahen, Supvr. Data Communi- 
cations, Jones & Laughlin Steel Co., Ali- 
quippa, Pa 


Conventional Instrumentation of a Con- 
tinuous Annealing Line by J. M. Stelzer, 
Fuel Engr., Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 
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PR2 (The above papers are available in the 
“Proceedings,” 1th Annual Conference, 
Iron and Stee! Industry, Pittsburgh, Pa. 
March 8, 1961) $3.50 each. 


AERO/SPACE INSTRUMENTATION 


Awakening to New Goals in Instrumenta- 
tion by Dr. Robert J. Jeffries, President, 
Data-Control Systems, Inc., Danbury, 
Conn. (Abstract) 


New Goals in Telemetry and Data Proc- 
essing Instrumentation by J. P. Ran- 
dolph, Supvr., Instrumentation Develop- 
ment Group, The Applied Physics Labora- 
tory, The Johns Hopkins University, Silver 
Spring, Maryland 


Analysis of Physical Systems from Sta- 
tistical Measurements by Enoch J. Durbin, 
Sr. Research Associate, Princeton Univer- 
sity, Forrestal Research Center, Prince- 
ton, New Jersey. 


Development in Physical Measurements 
by Kurt S. Lion, Associate Professor, 
Massachusetts Institute of Technology, 
Cambridge, Mass. (Abstract) 


Instrumentation for Space Projects by 
Charles A. Lundquist and John Bensko, 
Research Projects Div., George C. Mar- 
shall Space Flight Center, NASA, Hunts- 
ville, Alabama. 


Problems in Oceanographic Instrumenta- 
tion by D. W. Pritchard, Dir., Chesapeake 
Bay Institute, The Johns Hopkins Univer- 
sity, Baltimore 18, Md. 


Instrumentation for Missile Performance 
by Dr. Thomas A. Perls, Staff Scientist, 
Lockheed Missiles and Space Division 
(Abstract) 


Where Are We Headed in Instrumentation 
Research? by Lloyd Slater. Executive Di- 
rector, Foundation for Instrumentation 
Education and Research. (Abstract) 


SS-FM: A New Telemetry Technique by 
Walter O. Frost, George C. Marshall Space 
Flight Center, NASA, Huntsville, Alabama. 
(Abstract) 


Review of Selected X-15 Development 
and Operating Experience by Joseph Weil 
and Elmor J. Adkins, NASA Flight Re- 
search Center. (Abstract) 


Dynamic Medical Instrumentation by 
John P. Stapp, Col. USAF (MC) Advanced 
Studies Group, Aerospace Medical Center, 
Brooks AF Base, San Antonio, Texas. 
(Abstract) 


The System Approach to Instrumentation 
by A. T. Snyder, Unit Chief, Test Data 
Systems, Boeing Airplane Co., Aero- 
Space Div., Seattle, Wash. 


Missile Instrumentation Systems by Wil- 
liam G. Purdy, Chief Engr., The Martin 
Co., Denver, Colorado. (Abstract) 


Oceanographic Systems by W. Lyle Don- 
aldson, Dir., Electronics and Electrical 
Engr., Southwest Research Institute. (Ab- 
stract) 


An Improved Trace Identification Tech- 
nique for Use in Oscillographic Recording 
by Mortimer Lee, Professional Mechanical 
Engr., Sr. Instrumentation Test Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 


Space Displacement Derivatives from 
Photo-Optic Instrumentation by Harry R. 
Carroll, Design Specialist, The Martin Co., 
Baltimore 3, Md 


Status Report—Strain-Gage Evaluation 
Specification NAS 942 by Darrell R. Hart- 
ing, Supvr., Structures Laboratories In- 
strumentation and Data Reduction, Boe- 
ing Airplane Co., Seattle, Wash. 


Effect of Mounting Surface Curvature on 
the Temperature Coefficient of Bonded 
Resistance Strain Gages by F. F. Hines 
Baldwin, Lima, Hamilton. (Abstract) 


Signal Conditioning Circuits for Semicon- 
ductor Gages by Peter Pohl, Vice Pres- 
ident, Video Instruments Co., Inc., Santa 
Monica, Calif. 


A Miniature Mechanical Ultra Low-Noise 
Commutator by James F. King, John El- 
well and Arnold M. McCalmont, Design 
Engr., Electronics Engr., and Consultant 
respectively, Space Instrumentation Div 
Technology Instrument Corp., Acton 
Mass. 


The PCM RF System for the Minuteman 
Missile by David W. Lang, Ass’t. Mgr.., 
Flight Electronics, Customer Requirements 
Dept., United ElectroDynamics, Inc., Pasa- 
dena, Calif 


Real Time Digital Communications for 
Aero-Space Vehicle Control by John A 
Laird, IBM Command Control Center 
Federal Systems Div., Kingston, N.Y 


Digital Transducer System by Peter K 
Church, Gen. Mgr., Consolidated Controls 
Corp., Albuquerque, New Mexico and Car! 
Pilnick, Vice President, Consolidated Avi- 
onics Corp., Westbury, New York. 


Project ELVIS by Albert L. deGraffen- 
ried, Staff Scientist, Avien, Inc., Woodside 
New York. 


UHF Miulti-Polarized Antenna by C. T 
Wadlington and T. R. Fouts, Vought Elec- 
tronics Div., Dallas, Texas. (Abstract) 


Diagnostic Instrumentation for an Elec- 
tric Propulsion Plasma Engine by Dr 
Leonard Aronowitz, Laboratory Dir., Al- 
fred Steinberg, Chief Instrumentation 
Engr., and Charles Cavalconte, Chief of 
Laboratory, Plasma Propulsion Labora- 
tory, Republic Aviation Corp., Farming- 
dale, New York. 


Switching Problems in Pulsed Electro- 
magnetic Acceleration by D. G. Gubbins, 
Sr. Research Engr. and T. L. Rosebrock 
Section Chief, Advanced Propulsion Re- 
search, Allison Division, General Motors 
Corp., Indianapolis, Ind. 


A Breakthrough in Vibration and Flutter 
Testing—The Frequency Tuned Bandpass 
Filter by L. R. Burrow, Jr., Technical 
Specialist, General Dynamics-Electronics, 
San Diego, Calif. (Abstract) 


Analysis and Design of a Multiple-Source 
Schlieren by Dr. E. E. Weynand, Professor 
of Mechanical Engr., Southern Methodist 
University, Dallas, Texas and W. A. Bau- 
man, Sr. Aerodynamics Engr., Convair, 
Div. of General Dynamics, Fort Worth, 
Texas. 


Filter Requirements for Intermittent Tun- 
nels by E. K. Yager, Convair, San Diego 


Calibration of Pressure Standards and 
Pressure Test Equipment by Leon H. Al- 
bin, Test Equipment Engineering, Eclipse- 
Pioneer Div., Bendix, Teterboro, New Jer- 
sey. (Abstract) 

PRS (The above papers are available in the 
“Proceedings,"’ 7th Annual Aero/Space tin- 
str ti Symposium, Dallas, Texas, 

April 30-May 4, 1961) $5.00 each 








Why Did We Stamp LIMITED 
on That Valve? 


The answer is simple. It’s because our 
control valves are limited to specialized jobs. 


And, why not? When you need a valve 

you are only concerned that it fits the job 
at hand, and that it satisfies the process 
requirement. Each of our valves is designed 
to do one specific job and do it well. Isn’t 
that what you really want in a control valve? 


Take our SUPER 70O line — outlined 
below. With the many specialized valves 
and the variety available to you through 

a selection of internals and accessories, no 
line can offer you more. In this line you 

can find the one valve which is limited to 
the job you want done. 


If this concept of control valve service 
makes sense to you, call or write us today. 


The Super 70 Family of Valves 





Globe —Top and ay 
Bottom Guided. oo 
le P , 
Double Ported Single Angle —— Guided 

, f 
"| Ported oo wae Full Ventur 


| a 


Globe 
Expanded 
Top and Bottom Angie 
Semon Guided. 4 Full Venturi Angie 


Bottom Guided Guided. Full Venturi 
Clamp Ring Double 
Closure—Double Portee J Single 
Ported Ported 
1 Single 
Ported 
Angie 
| Globe Saunders 
Top anand 


Globe- Angle 

Globe Heavy Plug , Heavy Plug 
Heavy Plug Guided 7 . Guided 
Guided Quick Change Quick Change 


BLACK, SIVALLS « BRYSON 


TULSA + OKLAHOMA CITY + KANSAS CITY + EDMONTON + THE HAGUE 
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new products 











Diaphragm Switches 


Line of diaphragm pressure switches 
attains accuracy of £0.5%; +0.2% on 
special request. Proof pressures to 600 
psi and adjustable range from vacuum 
to 400 psi are available. “Erector Set” 
construction technique is _ featured. 
Barksdale Valves. 

CIRCLE NO. 301 


Precise Pressures 


\ll-stainless pressure transducer pro 
vides precise measurements in areas of 
limited space. Ranges are from 0-5 to 
0-350 psi (gage, absolute, or differ- 
ential). Temperature range is 115 
to +500°F. Unit provides high contin- 
uous output. United Aero Products. 

CIRCLE NO. 302 


D-C Null Voltmeter 


Outstanding stability; resolution with 
a l-mv end scale sensitivity; and a 
floating, high-impedance input are 
features of a d-c null voltmeter. Thir- 
teen zero-centered ranges run from | 
mv to LO000v end scale. Hewlett-Packard 
Company. 


CIRCLE NO. 303 


Numberwheel Totalizer 


Fotalizer consists of magnetic input 
coupling, a gear train, and a mechani 
cal register. Gearing is pre-selected so 
that the last of seven numberwheels 
registers unit volume at fluid stream 
conditions. Various readouts are avail 
able. Rotron Controls Corp. 

CIRCLE NO. 304 


E/P Transducer 


Electric-to-pneumatic transducer pro 
vides d-c signal amplification and con- 
version within 0.75% accuracy at 
moderate cost. Both functions are 
performed in a single compact water 
(or explosion) proof enclosure. Rob 
ertshaw-Fulton. 

CIRCLE NO. 305 


Ultrasonic Detector 


Unlike other detectors, this ultra 
sonic flaw detector operates without 
liquid coupling. Vibrating crystal in 
the device is coupled intimately to 
object being tested, through the medi- 
um of a newly developed synthetic 
membrane. Circo Corp. 

CIRCLE NO. 306 
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Accelerometer 


Small, liquid-cooled accelerometet 
can operate continuously on surfaces 
having temperatures up to 2200°F, 
while maintaining high performance 
characteristics. It is suited especially 
for dynamic measurements (rockets, 
turbines, etc.). Endevco Corp. 

CIRCLE NO. 307 





Gas Mixing Pump 


Featuring an accuracy of 20.05%, 
a gas mixing pump provides various 
ratios of accurately measured gases fon 
calibrating analyzing instruments. It 
combines 2 or more gases in concen- 
trations from 1% to 99%. Instrumen 
tation Associates, Inc. 


CIRCLE NO. 308 


‘*Piggy-Back”’ Shaker 


Electrodynamic shaker has 5,000 
pound force rating and a_ built-in 
“piggy-back” capability for environ 
mental testing. Maximum acceleration 
is 100 g’s, and frequency range is 5 to 
3,000 cps. Closed-loop cooling featured. 
Ling-Temco Electronics, Inc. 

CIRCLE NO. 309 


Scans 200 Points 


Transistorized alarm scanner is ca- 
pable of scanning up to 200 measured 
variables at a rate of one point/second. 
“Off-normal” situation activates a re- 
corder, which records the condition 
and yeports its exact location. Bristol 
Company. 

CIRCLE NO. 310 


Pitot-Static Tester 


Engineered to simulate pilot-static 
pressures encountered in flight, this 
tester can be used in pre-flight and 
maintenance applications. Ranges: al 
titude —1000 to +80,000 ft; airspeed 0 
to 850 knots; mach 0.5 to 2.2. Burton 
Manufacturing Co. 

CIRCLE NO. 311 








Low-Cost Chromatograph 


Gas chromatograph, priced at $250, 
features baseline stability with very 
low drift, dual detection, wide atten 
uation (1 to 125 four-position selec 
tivity), and high sensitivity (5 PPM 
Hydrogen in any gas). Precision Sci 
entific Company. 

CIRCLE NO. 312 
































RCA 130 





SYSTEM 


The Supervisory Control System that rules out error 


The RCA 130 ALERT System—Automatic 
Logging, Electronic Reporting and Telemetering 
—tells you instantly and precisely what’s hap- 
pening in gas and oil production and pipeline 
remote operations... gives you accuracy and 
reliability that provides the same confidence you 
would have if you were at the remote location 
yourself. 


Through its built-in accuracy features, ALERT 
offers security that makes it virtually impossible 
for false information or control to be initiated. 


For further information on how ALERT can solve 
your Data Logging and Supervisory Control 
problems, write RADIO CORPORATION OF 
AMERICA, Industrial Computer Systems De- 
partment, Electronic Data Processing Division, 
21 Strathmore Road, Natick, Massachusetts. 





® 
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ALERT ends your system and application 
problems too— 


@ COMPLETE FLEXIBILITY of the ALERT 
System permits operation over virtually all com- 
munications media, and incorporation of already 
existing telemetering, control and display 
equipment. 


@ RUGGED DESIGN assures better than 99 per 
cent uptime, whether ALERT is operating on a 
frigid mountain top, a boiling desert or in humid 
off-shore conditions. 


@ THREE-WAY EXPANSIBILITY of ALERT 
—expansibility in speed, in number of functions 
per station, and number of stations per system 

. allows you to add new abilities in the field 
without interrupting control... protects your 
investment with growth possibilities that look far 
into your future. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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new products 








High-Capacity Regulators 


Large-size series of high-capacity pressure 
regulators are of the balanced-piston type. 
Valves come in 2”, 242”, and 3” sizes; with 
screwed ends, 150-lb flanged ends, and 300- 
Ib flanged ends. They are suitable for unit 
pressures up to 400 Ibs. A. W. Cash Valve 
Mfg. Corp. 





CIRCLE NO. 313 


Semi-Automatic Test Equipment 
(SATE) is a system designed to replace 
the tedious manual testing now neces- 
sary to provide component reliability. 
SATE will evaluate components for 
combinations of ten parameters, and 
accept or reject each at a machine rate 
of 1800 components per hour. General 
Precision /Librascope. NO. 314 





Tuning-Fork Oscillator 


Low-priced tuning-fork oscil 
lator offers moderate-frequency 
accuracy at half the usual cost. 
Any frequency between 240 and 
2400 cps can be furnished. Fre- 
quency accuracy is +0.3% from 
—55 to +125°C, and +0.05% at 
25°C. Fork Standards, Inc. 

CIRCLE NO. 315 





Gain/Loss Meter 


A highly accurate instru- 
ment measures gain, loss, 
noise figure, and other trans- 
mission characteristics of sys- 
tems and components in the 
UHF, VHF, and microwave 
frequencies. Completely self- 
contained, the “Gain Set” in- 
corporates mixing, I-F ampli- 
fying, attenuating, detecting, 
indicating elements, etc. Kay Electric Co. CIRCLE NO. 316 





Cryogenic Thermometer 

Measuring temperatures in 
the range of 0.3 to 25°K, a 
completely integrated elec- 
tronic cryogenic thermometer 
requires no special compen- 
sation and can be read di- 
rectly on a calibrated scale 
to extreme accuracies. Unit is 
provided with probes de- 
signed to fit conveniently 
CIRCLE NO. 317 





into test Dewars. Malaker Labs., Inc. 
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Ultrasonic Wire Tester 


New West German ultrasonic 
wire testing equipment detects 
flaws and other discontinuities 
of the smallest size (as small as 
10% of diameter of fine wire) 
with great accuracy. Its design 
overcomes the problems of sound 
coupling between transducer and 
wire by using a liquid meniscus 
formed over an opening. Wire 
speeds of up to 200 feet per minute can be used. Marathon 
Specialty Steels, Inc. CIRCLE NO. 318 





Withstands 14,000-Psi Pressure 


Pneumatic bleed valve, not much 
larger than a silver dollar, withstands Pacis 
pressures up to 14,000 psi, has an 4 
operating pressure of 6000 psi at tem- 
peratures from —65 to +160°F. It re- 
leases with only 20-lb finger pressure 
at 6000 psi. Benbow Manufacturing 
Corporation, 
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Pulse/Time-Delay Generator 


Pulse and time-delay equipment, 
designed on the modular building 
block concept, provides a complete 
line of repetition rate, delay, width, 
pulse forming, and power supply 
packages. Systems will feature highly 
accurate, largely transistorized cit 
cuitry. Rutherford Electronics Co. 

CIRCLE NO. 320 





Cryogenic Valve 


An airborne 3-inch butterfly 
valve, designed to handle liquid 
hydrogen and LOX, offers helium 
leakage values of less than 10 cc/ 
min at cryogenic temperatures. 
Valve is equipped with a double- 
acting pneumatic actuator, an as- . a 
sociated solenoid-operated 4-way s — 
valve, limit switches, and overrid- 
ing spring closure. B. H. Hadley, Incorporated. 
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Tiny But Powerful 


A silver chloride magnesium battery, 
which can be used in missiles, ship 
buoys, and marine life -jackets, has the 
highest watt-hour rating per cubic 
inch of any battery. It kept a 1.3-volt 
flashlight burning continuously with 
useful life for 72 hours, and can be 
made to last longer. Weighing only 
two ounces and measuring 1” x 3” x 
5/16”, it is activated when immersed 
in sea water. Peerless Roll Leaf Co. 
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Frequency Meter 


Portable, battery-powered meter gives di 
rect readings of frequency and capacitance. 
Frequency range is 0-100 cps to 0-100 kc, and 
capacitance range is 0-1000 pf to 0-03 uf. 
Solartron Laboratory Instruments Ltd. 

CIRCLE NO. 325 


Relative Humidity Recorder 
A moderately priced, direct-reading RH 
recorder is available in four models, pro 
viding such features as hand portability or 
wall mounting, and recording of the dry 
bulb temperature on the same chart with the 
relative humidity. Ranges are: relative hu 
midity 0 to 100%; temperature 0 to 100°F. 
Taylor Instrument Companies. 
CIRCLE NO. 324 





High-Pressure Valve 


A line of split-body, barstock control valves is 
designed especially for handling high-pressure 
liquids and gases. Built to 2500-lb ASA rating, 
these valves are suitable for 6000 psig cold 
working pressure. Both straight-through and 
angle construction in sizes 42” through 1” are 
available. Conoflow Corp. 

CIRCLE NO. 325 





It Counts and Controls 


ene - A new 4-digit predetermining electric im 
pulse counter provides a visual in-line count 
and a control function, within a single com- 
pact unit. Counter is preset readily to any 
number from | to 9999 by means of knurled 
wheels. After a preselected number of counts, 
a SPDT contact reverses, permitting a con 
trol function. Landis & Gyr, Inc 
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Waveform Translator 


his unique electronic translator op- 
erates with an X-Y recorder to produce an 
accurate, permanent inked record of a 
high-speed repetitive function displayed 
on an oscilloscope. Representative func 
tions include magnetic hysteresis loops, 
volt-ampere characteristics, and Lissajous 
figures. F. L. Moseley Co. NO. 327 





All-Electronic Telemetering 


An all-electronic telemetering sys- 
tem, offering cycles of 2 seconds and 
less, provides high scanning speed 
and more sensitivity to rapidly fluc- 
tuating measurements in industrial 
applications. Unlike electro-mechan 
ical types, it has few moving parts, 
no mechanical cam _ followers, no 
clutches, and iio mercury switches. 
CIRCLE NO. 328 





Foxboro Co. 
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HERE’S HOW: 


| WET SCRUBBER CARTRIDGE 
causes mist and fog particles to form 
large drops that fall off bottom into sump. 
Takes out dirt, water and oil down to 
less than 2 microns. Self-cleaning; has 
almost unlimited service life. 


2 DRY POLISHER CARTRIDGE re- 
moves practically the last remaining 
traces of dirt, water and oil; leaves the 
air exceptionally clean. Scrubber does 
nearly all the work, so Polisher also has 
almost unlimited service life. 


These and other features give a new low in 
air-cleaning cost—with a new high in protection 








to air-actuated equipment and processes. 


KING FILTER CATALOG gives ALL 
the facts. May we send you a copy? 


nen KING ENGINEERING CORP. 


3209 S. State St. Ann Arbor, Mich. 


LIQUID LEVEL GAGES, MANOMETERS, ACCESSORIES-SINCE 1937 
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OSCILLATOR 
STABILIZER 


3 VALVES 

IN ONE 

«ee COMPACT 
oe LEAKPROOF 


Specifically designed for 
use with differential type 
measuring, recording or 
transmitting instruments in 
refinery, petrochemical 
plants, pilot plants, test 
labs and research labs. 


Complete absence of cross 
port leakage provides relia 
ble, accurate instrument 
readings. Because of the 
three valves designed into 


RESONANT 





CIRCLE SEAL 
MANIFOLD 
VALVE... 





ompletely positive 

2000 psi 
Reduces installation costs 
Available in brass or 303 stainiess 


sealing to 





one compact body...two 
tees, four nipples and eight 
threaded connections are 
entirely eliminated with 
resultant cost savings 


The P-727 does not require 
valve seat replacements 
and no operating adjust 
ments are necessary. 


One variation provides a 
bleed hole to vent both in- 
strument ports when bal 
ancing valve is open. 
Another variation replaces 


basic five valve assembly 








CIRCLE SEAL PRODUCTS CO.,INC. Reti-Term = 


2181 East Foothill Bivd., 
Pasadena, Calif 
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Instrument Camera System 


Capability of company’s line 
of ultra-high-speed Kerr cell in 
strumentation has been ex- 
tended by the addition of a 
generator to the 
circuitry of its 


trigger-pulse 
control unit 
present model. Formerly, an ex 
ternal 
quired to initiate shuttering ac 
tion. Electro-Optical Insts., In 

CIRCLE NO. 329 


pulse generator was re 





A-D Converter 


\ miniaturized 
analog-to-digital converter has been 
primarily fo 


electromechanical 
designed low-speed 
conversion of linear data into digital 
form. It can be modified to perform 
as a digital servo, to convert non 
linear data into digital form, and to 
perform digital-to-voltage 
sions. Librascope Division. 

CIRCLE NO. 330 





convel 


Wide Dynamic Range 


single, 


Instrumentation recorde1 reproducer on a compact 
rack can accommodate up to 14 tracks of information plus a 
separate voice annotation track. Features include six standard 
speeds (3%4 to 60 ips), built-in signal monitoring switcher and 
built-in calibration. All speeds are phase-equalized for maxi- 
mum fidelity of reproduction. Minnesota Mining and Manu 


facturing Company. CIRCLE NO. 331 


Handy Metric-English Conversion 


calculator provides in 
Metric and 
Centigrade 
and Fahrenheit values also are instantly 
available from 159.4°F to plus 3000°C. 
Unit price is $2.00. Kelm Manufacturing Co 


CIRCLE NO. 332 


[his easy-to-use 
conversion calculations of 
Conversions of 


Stant 


English factors. 





Eliminates Sample Preparation 


Chis automatic flame pho- 
tometer, developed for both 
industrial use, 
prepara 


clinical and 
eliminates sample 
tion in sodium and potassium 
analyses. When used with 
company’s analyzer, it per- 
mits continuous, automatic, 
and uninterrupted 
of sodium and 


simultaneously from the same sample. 





analyses 
potassium 


Fechnicon Controls, Inc 
CIRCLE NO. 333 

















Pressures to 40,000 psi 


New line of level-control instruments includes 
electric and pneumatic transmitters that provide 
indications, perform alarm and “on-off” 
Special materials 
corrosive, and high-pressure 
Brooks Instrument Co., 

CIRCLE NO. 33 


and 
functions. can be 
specified for toxic, 
(to 40,000 psi) 


Incorporated 


control 


services. 





Air/Water Cooled Triode 


Iwo high-vacuum tubes for use in pulse 
modulation or r-f generation have maximum 
peak-power output of 5 megawatts and a 
peak-plate 200 amperes. Air 


cooled and water-cooled models are available, 


current of 


both employing a thoriated tungsten cathode, 
which can be operated from a-c or d-c sup 
plies of 8 volts at 180 amperes. Westinghouse 


Electric Corp CIRCLE NO. 335 






Greater Accuracy and Clarity 


\ new eight-channel direct-writing sys 
tem, features static and dynamic accuracy 


ee TI 1 - le . al . . f “ . I , 
. of ‘2°c, complete absence of “overshoots”, 
Lig i error-free rectilinear presentation, and a 


uniform nominal trace-width of 0.010” at 
all writing velocities 
with analog computers, it is equally suit 


Designed for use 


able for general multichannel recording 
Brush Instruments Div. NO. 336 





CHECK BOTH | 


OXYGEN | HYDROGEN 


in the feedwater in the steam 


OXYGEN is well known to be an active 
source of boiler corrosion. The oxygen 
dissolved in feedwater is determined di- 
rectly and continuously recorded upon 
the Cambridge Dissolved Oxygen Re- 
corder. 

The oxygen set free by dissociation of the 
water in the boiler is equally damaging. 
Its presence is determined by measuring 
the free hydrogen in the steam conden- 
sate. Cambridge Analyzer-Recorders pro- 
vide continuous records of both the oxy- 
gen dissolved in the feedwater and the 
hydrogen in the steam—on one chart if 
desired, thus enabling prompt corrective 
measures to be taken. 

Complimentary copies of these 
bulletins will be sent upon request. 
A.S.T.M. BULLETIN D1588-58T 
CAMBRIDGE BULLETIN NO. 148 BP 


Instrument shown may be used to record 
either 0, or H, or both simultaneously 


Cambridge also makes Hydrazine Analyz- 
ers, PH Recorders and instruments for 
analyzing gaseous mixtures 


CAMBRIDGE INSTRUMENT CO., INC. 
1662 Graybar Bidg., 420 Lex. Ave., N.Y. 17, N.Y. 


CAMBRIDGE 
Dissolved Oo & Ho ANALYZERS 


Pioneer Manufacturers of Precision Instruments 
CIRCLE NO. 87 ON PAGE 97 





Magnetic Flowmeter 


4 rugged and compact recorder having 
fully transistorized circuitry, positive drive 
action, a built-in voltmeter, and a direct 


reading dial provides the most 


stable, 


range 
noise-free flowmeter a-« 
Fischer & 


NO. 337 


magnetic 
available 


CIRCLE 


potentiometer now 


Co. 





Porter 


“‘Jitter-Free’’ Pulses 


A standard jitter-free pulse genera 


tor emphasizes ruggedized design com 
patible with military environmental 
requirements. Its rise and fall times of 
ultra-high-fre 


13. nanoseconds allow 





quency studies, such as direct outputs 
into sampling scopes. Features include 


3% incremental pulse-width accuracy 


Allen B. DuMont Labs 


(factory calibrated) 


Variable-Area Flow Meter 


A glass-tube variable-area flow meter with 
standard floats offer capacities from 0.25 to 
310 gpm of water, or 1.1 to 1300 scfm of air, 
against up to 350 psig and 400°F. Tube 


from %s8” to 3”, with scale 


diameters range 
lengths of 5 or 10 inches. All critical dimen 
sions conform to ISA Recommended Practices 


Wallace & Tiernan Inc. CIRCLE NO. 339 


GET AN ISA CERTIFICATE 
FOR YOUR OFFICE OR DEN 






















3ustrument Society of America i 


John Doe 





an organization for advancing the arts and siewces related te the theory, 
design, manufacture amd ust of restruments amd control 


| 1m the varress seme: and techuolegres. q 

i] ~ E ! 
| | Loew Ralph HTune | |! 
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Gain recognition by displaying a professional-looking ISA Membership 
Certificate. Includes hand-lettering of name and grade enclosed in 


attractive leatherette holder. No framing necessary. Transparent 
covering guarantees long use. Measures 812”x11”. 
only $1.00 
| ISA, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa I 
! (© Please send me ISA Membership Certificate & holder I 
| for $1. | wish my name to appear as follows: | 
Name | 
| Address | 
| City 
l Membership Grade 
| | enclose check [] money order Section | 
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Robert E. Lewis 


Robert Hayflick 
Perkin-Elmer Corp DeJur-Ams 


Perkin-Elmer Corp... . newly elect- 
ed president, chief executive ofiicer 
and director of P-E is Robert E. 
Lewis, (photo), former president, 
Sylvania Electric Products Inc. 


DeJur-Amsco .. . national sales of 
the instrument division will now be 
managed by Robert Hayflick (photo) 


Cohu Electronics . . . former chief 
electromechanical engineer for Mo- 
torola, A. C. DeNapoli, has been 
named vice president of engineering 
and manufacturing for Massa Divi- 
sion’s underwater transducers, ac- 
celerometers and rectilinear record- 
ers. 


S.I.M.A.... Maj. F. D. Outridge, 
R. A. (retd.) is the new assistant 
to the director of the Scientific In- 
strument Manufacturers’ Association 
of Great Britain. 


Benson-Lehner . . . two executives 
have been appointed to senior staff 
positions. Walter E. Brown, Los An- 
geles Section, is the new vice presi- 
dent, field services engineering... 
Guy H. Hearon has been named vice 
president, photo instruments div. 


Burroughs . . . James E. Myers has 
been appointed general manager, 
Control Instrument Co., Burroughs 
subsidiary. 


General Radio Co. Ivan G. 
Easton, vice president, engineering, 
has been appointed to an advisory 
committee recently established by 
the National Bureau of Standards. As 
a liaison between NBS and indus- 
try, the committee will coordinate 
precision measurement, calibration 
and standardization practices. 
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AR 
_R. G. Wetzel 


Donald B. Schneider 


Panellit Service Corp ... ISA man 
Warren W. Johnston (photo) has 
been appointed vice president-oper- 
ations. 


Robertshaw-Fulton ... the Fulton 
Sylphon Division has designated the 
R. G. Wetzel Co. as sales rep for its 
products in the Oklahoma and Texas 
Panhandle area. R. G. Wetzel (pho- 
to), Tulsa Section, heads up the firm. 


Varian Associates Edward D. 
Barry has been named marketing 
services manager for the instrument 
and equipment group. 


American Systems . . . ASI, an af- 
filiate of Schlumberger Well Survey- 
ing Corp., recently established seven 
operating divisions. New division 
directors are L. M. Ballard, Instru- 
ment Division; B. Diener, Compo- 
nent Development; W. Wagenseil, 
Instruction Division; Dr. R. E. Fagen, 
Information Sciences; M. D. Adcock, 
Electromagnetic Systems; J. W. 
Bozeman, Command & Control; A. 
W. Vance, Research Labs; and K. D. 
Broadbent, Solid State Lab within 
the Research Labs. 


CompuDyne .. . John H. Clarke is 
the new vice president, Systems Di- 
vision. 


Bissett-Berman .. . 35-year veteran 
in the fields of acoustics, sound 
transmission, recording and under- 
water noise measurement, William 
B. Snow, has joined the scientific 
staff. 


Raytheon named manager of 
engineering, Santa Barbara opera- 
tions, was Alfred H. Canada, re- 
cently a technical consultant on IR 
and optical techniques for the Ad- 
vanced Research Projects Agency 





Alexander E. Lawson, Jr. 
w-Mac Inst. Co 


Warren W. Johnston 


vice Corp 


Cain & Co. new operations man- 
ager is Los Angeles Section man, 
Donald B. Schneider (photo), form- 
erly sales manager for Neff Instru- 
ments. 


Gow-Mac Instrument Co... . named 
vice president was New Jersey Sec- 
tion member Alexander E. Lawson, 
Jr. (photo). 


Borg-Warner Controls . an ap- 
plied research specialist in instru- 
mentation, ultrasonics, analog com- 
puters and space electronics, Dr. 
Yujiro Yamamoto has joined the 
firm as head of recorder engineering 


Conoflow .. . the firm’s new sales 
agent in the Northern California 
territory will be Courtney Engineer- 
ing, headed up by Gerald F. Court- 
ney, Northern California Section. 


Westinghouse Air Brake... T. C. 
Schroeder has been appointed man- 
ager —industrial projects, Union 
Switch & Signal Division . . . Clif- 
ford H. Michael steps into the post 
of manager — component sales, gen- 
eral apparatus department, US&S 


Rotating Components .. . Jack Pin- 
ner has been appointed director of 
engineering, precision instrument 
division. 


Technology Instrument Corp of Ac- 
ton .. . designer of electronic in- 
struments, John W. Forrest, has been 
named manager, mechanical prod- 
ucts division. 


Giannini Controls . . . heading the 
new field engineering office in Den- 
ver will be Richard G. Martinez as 
district manager. 











The Okonite Co. . . . Carolina-Pied- 
mont Section man Al Penn is now 
acting as agent for the company’s 
Okoflex Armoured Instrument Tub- 
ing in North and South Carolina. 


Selas Corp. of America .. . elected 
vice president-research, was New 
York Section man, C. Glen Bigelow, 
Jr. (photo). 


Minneapolis-Honeywell ... new 
sales manager, Brown Instruments 
Division, is J. T. Pitts. 


Ryan Electronics . as the new 
technical assistant to the chief of 
advanced design, ISA man Herbert 
H. Hauser (photo), will serve as 
technical liaison for European af- 
fairs. 


Leeds & Northrup . Daniel H. 
Schultz, senior vice president, has 
been elected president of the firm’s 
subsidiary, L&N, Canada, Ltd. 


Mason Instrument Co... . William C. 
Chase has been appointed sales man- 
ager of the company’s photoelectric 
controls and radiation pyrometer 
controllers line. 


Electro-Opital Instruments . . . Stu- 
art M. Hauser, formerly with Elec- 
tro-Optical Systems, has been ap- 
pointed chief engineer. 


Fairbanks, Morse & Co... . Frank 
C. Di Luzio, deputy manager of the 
Atomic Energy Commission’s Al- 
buquerque, N.M. operations, has 
joined the company as general man- 
ager of its Albuquerque Electronics 
Research Div. 


Auerbach Electronics . . Stephen 
W. Leibholz is the new project en- 
gineer in charge of air traffic con- 
trol data processing centrals pro- 
gram . A. H. Kaltman has been 
named a senior member, product and 
market planning staff... new tech- 
nical staff members include A. D. 
Hughes, computer system design 
specialist, and John A. Gosden, a 
pioneer in the British computer field. 


Bailey Meter Co. . . . Cleveland Sec- 
tion member, Ralph K. Johnson 
(photo), application engineer, prop- 
osition department, has been trans- 
ferred to the company’s pulp & 
paper division, East Orange, N.J. 


Electro-Mechanical Research a 
managing the Northeastern district 
sales office of the Florida firm is 
Elton N. Sherman. 


G. E. . . . general manager of the 
new industrial process control com- 
puter section established recently by 
G.E.’s industry control department 
is R. C. Berendsen... E. J. Jackson 
has stepped into the post of man- 
ager, aircraft instrument engineer- 
ing ... N. E. Firestone has been ap- 
pointed general manager of the 
flight propulsion division .. . Dr. P. 
A. Abetti, manager of G.E.’s Project 
EHV (Extra-High-Voltage) has been 
named manager of the newly- ex- 
panded Electrical Engineering Lab 
. F. W. Newman has been ap- 
pointed manager, product service, 
Instrument Department, and S. R. 
Sulis, manager, Instrument Product 
Planning, West Lynn, Mass. 


Superior Mfg. and Instrument Corp. 
. . . Irwin Hansen has been named 
general sales manager. He was form- 
erly sales manager for the G. Rat- 
tray Div., Instruments for Industry. 


Melabs . .. Ludwig P. Reiche is man- 
ager of the newly established Micro- 
wave Communications Branch. 


Daystrom ... the former vice presi- 
dent of Motorola Aviation Electron- 
ics, Kenneth M. Miller (photo), Los 
Angeles Section, has been named 
vice president and general manager 
of Daystrom-Pacific. 


Epsco .. . Richard Ferrero is the new 
product manager, instrumentation 
and portable data acquisition sys- 
tems, Systems Division. 


Henry A. Ruysser, Jr. 


On March 29, Henry A. Ruysser, 
Jr., well-known oil industrialist, 
passed away. He was executive vice 
president and member of the board 
of directors, Black, Sivalls & Bryson. 





F & M Scientific . . . joining the firm 
as district sales manager is William 
S. Hoover, Jr. 


Johnson-Williams . E. L. Bruce 
(photo), Northern California Sec- 
tion, has been appointed sales man- 
ager 


Maintenance Engineering . . . new 
sales and service rep in the Dela- 
ware, Maryland and South Jersey 
areas is Philip A. Hoge. 


Calibration Standards Corp. : 
James L. Fouch has been named ex- 
ecutive vice president of the firm, 
a subsidiary of Royal Industries. 


Consolidated Electrodynamics 
Willard F. Bates, has been named 
director of manufacturing for the 
new Data Recorders Division. 


Electro-Optical Systems . . . joining 
the company as manager, advanced 
technology department, is W. H. 
Foster, formerly electronic project 
manager, Librascope. 


Ampex . . . newly-appointed chief 
engineer of the Ampex Instrumenta- 
tion Products Co. is Meyer Leifer. 


Republic Flow Meters . . . Orval W. 
Riggs (photo), Chicago Section man, 
is the new manager of instrument 
and control product sales. 


ITT .. . directing sales activities for 
International Telephone & Tele- 
graph’s instrument product lines will 
be LaVerne Green. 





C. Glen Bigelow, Jr. 


Orval W. Riggs 
blic Selas Corp. of America 


Repub! Flow Meters 


Kenneth M. 
Daystrom-P 


N-F 


Miller Herbert H. Hauser 
acif Ryan Electronics 


ra 


Ralph K. Johnson 
Bailey Meter Co 


E. L. Bruce 
Johnson-Williams 
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HOW 10 
GET AHEAD 
ON THE JOB? 


& Be sharp. Keep informed of the latest 

developments and techniques. Today’s 

innovations soon are replaced by to- 
morrow’s achievements. 


Shun new ideas and advancements. 
Nothing ever really changes. 


C] Marry the boss’s daughter. Let some- 
body else do the worrying.* 


simple quiz . . . and obviously not difficult to answer. For the 
Bee man to move ahead on the job, advance in his 
profession, he must stay current. The need to know impels him 
to stay informed @ And what better way of keeping abreast of the latest 
developments in instrumentation than through membership in the 
Instrument Society of America, the only internationally recognized 
Society completely devoted to advancing this dynamic technology. 
Through conferences and symposia; clinics and workshops, educa- 
tional programs, training aids, exhibits and through various society 
publications an ISA member is able to further his own knowledge 
of instrumentation. He can also contribute profitably to his company’s 
use of modern techniques of measurement, data processing and com- 
putation, control and systems engineering @ How to get ahead on your 
job? Easy. Become a member of ISA, fastest growing society in the 
country today. 
*Statistics show that the average boss has only 1.2 daughters. Frankly, the 
odds are against you here. 


ANNUAL DUES... 

Senior Member and Member $12.00 
Associate Member 7.50 
Student Member 3.00 
Membership includes free subscription to TSA Journal, 
official publication of the Society . . . first in instru- 
mentation, automatic control and systems news and 
editorials. 





De lO 


INSTRUMENT SOCIETY of AMERICA 


Penn Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. 


I want to advance in my profession. Please send me your free 
booklet, “Your Place in Instrumentation’”’ and a Membership 
Application Form. 

NAME 
ADDRESS 


CITY ZONE STATE 
i os ae ae Gm ae ae ae Ge ae Ge om ow om ow os @ 


CIRCLE NO. 89 ON PAGE 97 














86 ISA Journal 








4 NEW BOOKS 


ABC’s of Computers, Allan Lytel; 
128 pp., $1.95. (Order from How- 
ard W. Sams & Co., Inc., 2201 
East 46th St., Indianapolis 6, Ind.) 


Fundamentals of Modern Physics, 
Robert M. Eisberg; 729 pp., $10.50 
(Order from John Wiley & Sons, 
440 Park Avenue South, New York 
16, New York.) 


Advances in X-Ray Analysis (Pro- 
ceedings of 9th Annual Conference 
on Applications of X-Ray Analysis, 
1960, Denver, Colo.), William M 
Mueller, editor; 576 pp., $15. (Or- 
der from Plenum Press, 227 West 
17th St., New York 11, N.Y.) 


Cybernetics Without Mathematics, 
Henryk Greniewski; 201 pp., $6 
(Order from Pergamon Press, 122 
East 55th St., New York 22, N.Y.) 


Russian-English and English-Russian 
Nuclear Dictionary, 2 Vols., D. I 
Voskoboinik and M. H. Zimmer- 
man; 334 and 400 pp., 2 pounds 
sterling. (Order from _ Collet’s 
Holdings Ltd., Collet’s Bookshops, 
44 & 45 Museum St., London, W.C 
1, England.) 


Engineering Management, Struan A 
Robertson; 467 pp., $10. (Order 
from Philosophical Library, Inc., 
15 East 40th Street, New York 16, 
New York.) 


An Engineering Approach to Gyro- 
scopic Instruments, Elliott J. Siff 
and Claude L. Emmerich; forward 
by C. S. Draper; 120 pp., $7.50 
(Order from Robert Speller & 
Sons, Publishers, Inc., New York 
36, N.Y.) 


Transistor Logic Circuits, Richard 
B. Hurley; 363 pp., $10. (Order 
from John Wiley & Sons, 440 Park 
Avenue South, New York 16, N.Y.) 


Flowmeter Engineering Handbook, 
C. F. Cusick, editor; 170 pp., $7.50 
(Order from Minneapolis-Honey- 
well Regulator Co., Brown Instru- 
ni-nts Division, Philadelphia, Pa.) 


Error-Correcting Codes, W. W. Pet- 
erson; 285 pp., $7.75. (Order from 
John Wiley & Sons, Inc., 440 Park 
Avenue South, New York 16, New 
York or Technology Press, M.L.T., 
Cambridge, Mass.) 


Proceedings of the Pilot Clinic on 
the Impact of Feedback Control 
Concepts in the Study of Economic 
and Business Systems, New York 
University, 1960; L. E. Slater, ed- 
itor; $5 to industry, $3 to students, 
$2.50 to ISA members. (Order 
from The Foundation for Instru- 
mentation Education and Research, 
335 East 45th Street, New York 
17, New York.) 























4 INDUSTRY NOTES | 





BIG DADDY OF FLOWMETERS. Largest 
magnetic flowmeter ever built was com- 
pleted recently by Fischer & Porter. Its 
78-inch diameter Neoprene-lined throat 
will guzzle up to 450,000 gallons a min- 
ute. In spite of its seven-ton weight, the 
giant meter will tote up the cooling water 
bill for Union Carbide Chemical’s Sea- 
drift, Texas, plant, with 1% accuracy! 


Automatic Control 
Experts Tour Japan 


At the invitation of the Japanese 
National Committee of Automatic 
Control, nine automatic control sci- 
entists—including three ISA men— 
from American universities and in- 
dustry, recently toured the labs, 
plants and universities in Japan. 

The US team exchanged ideas 
with Japanese scientists and engi- 
neers on the mathematical theory of 
automatic control, applications of 
control science and the impact of au- 
tomation on the economics of the 
two countries. Purpose of the visit 
was to cement relations between 
the US and Japan and bring about 
closer cooperation in furthering the 
science of the field. 

Chairman of the team was Pur- 
due’s Rufus Oldenburger, Director, 
Automatic Control Center, School of 
Mechanical Engineering. 

ISA members included Dr. Otto J. 
M. Smith, Professor, Electrical En- 
gineering, University of California; 
Albert Sperry, Board Chairman 
(ret.), Information Systems, and 
Herbert W. Ziebolz, Assistant to the 
Vice President of Engineering, Gen- 
eral Precision Equipment Corp. 

Other members of the U.S. team 
were Dr. G. H. Fett, University of 
Illinois; Dr. J. E. Gibson, Purdue; 
Dr. S. Herwald, Westinghouse Elec- 
tric; Dr. J. Hougen, Monsanto Chem- 
ical Co., and Dr. W. Tandler, Arthur 
D. Little, Inc 

These men will report their find- 
ings on Friday, June 3 at the Uni- 
versity of Colorado, during the 2nd 
Joint Automatic Control Conference 
(see page 22). 







eMACHINING 
AND 
PROCESS 
CONTROL 


NEW! 


HIGH-SPEED, 
SOLID-STATE, 
PRESET COUNTER 


*COUNTING 


*BATCHING 





*SORTING 


eMIXING 
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0 MODEL 300T-4S 
) $495.00 





*WINDING 


The completely transistorized Model 300T 
industrial counter is rugged, dependable 
and low-cost control instrumentation that 
is ideal for every use requiring a preset 
counting device. Modular design minimizes 
maintenance time and steel construction 
permits mounting directly on controlled 
machine. Modules can be easily modified 
for special applications. The 300T is a truly 
remarkable instrument that deserves your 
serious consideration. 

Send today for complete technical infor- 
mation, 


ePACKAGING 
...or any other 
physical process 
that can be 


electrically 





digitized. 





Speed: 6,000,000 counts per minute 
Range: 1 .) 9,999 standard. 5 to 8 decades available 
Reset: Automatic, manual, local or external 

Size: 3}” high; 93” wide; 14” deep (standard model) 
Weight: Approx. 10 Ibs. 






SPECIFICATIONS 







Quality Where !t Counts 






ERIE PACIFIC DIVISION « ERTE RESISTOR CORPORATION 
| 12932 S. Weber Way, Hawthorne, California 
Phone: ORegon 8-5418 
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Photo-Reconnaissance Stabilizing 


Technical news bulletin features article 
on stabilizing photo-reconnaissance _ sys- 
tems in aircraft and satellites. Complete 
technical data and block diagrams in- 
cluded. Booklet also contains report on 
the behavior of vertical gyro devices in 
turns. Kearfott/General Precision. 

CIRCLE NO. 401 


Temperature Transmitter 


Eight-page spec sheet describes features 
of new pneumatic temperature transmit- 
ter. Using a filled thermal system, the 
instrument transmits a standard 3-15 psi 


signal which varies in proportion to 
changes in the measured temperature. 
Minneapolis-Honeywell. NO. 402 


Digital Modules 


New 12-page catalog on one megacycle, 
plug-in digital modules, includes new 
word memories and power supplies; also 
discusses random access magnetic core 
memories and new series of testers to sup 
plement large company systems installa 
tions. Computer Control Co. NO. 403 


Computers & Components 


Six new technical bulletins are now 
available on company line of building 
blocks, systems and computers. Included 
are catalogs on a coincident current and 
word-address memory tester, and an auto 
matic memory-core tester. Digital Equip 


ment Corp. CIRCLE NO. 404 


Ball Valves 


Comprehensive information on manual- 
ly/pneumatically operated ball valves in 
sizes from ‘2” through 12” is given in new 
30-page catalog. Diagrams, dimensions and 
pressure-temperature rating charts are 
provided to enable easy valve selection. 
Hills-McCanna. CIRCLE NO. 405 


Voltage Digitizers 


Complete technical specs on two models 
of voltage digitizers are contained in 
separate 4-page data sheets. Digitizers 
are highly accurate, high-speed, all semi- 
conductor, analog voltage input to digital 
output converters with great sensitivity, 
plug-in module construction, true bipolar 
measurement. Adage Inc. NO. 406 
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Load Control Systems 


Load control systems for industrial 
plants which generate all or part of their 
electrical requirements are featured in 
new four-page bulletin. Systems include 
tic-line and frequency control, reactive 
power control and power limiting control. 
Schematics and specs included. G.E. 

CIRCLE NO. 407 


Gas Chromatograph 


How to obtain speedy, reliable solu- 
tions to routine gas and volatile-liquid 
analysis problems with a new chromato- 
graph is explained in 2-color, 4-page 
bulletin. Chromatograms, construction de- 
tails, applications included. Precision Sci 
entific. CIRCLE NO. 408 


Bearing Counter 


New 360° bearing counter with integral 
unit for daytime/nighttime digital read 
out, features high contrast ratio, low 
specular gloss, minimum spillage. New 
bulletin contains specs, dimensions, speed, 
torque, counting method and _ weight. 
Veeder-Root. CIRCLE NO. 409 


Solenoid Valves 


New line of two-way solenoid valves 
for oil pressures to 3000 psi are described 
in new bulletin. Two types: normally- 
open and normally-closed are pilot oper- 
ated poppet-type valves in cartridge form, 
adaptable to any type manifold or sub- 
plate. Fluid Power Accessories. NO. 410 


Colorimeter 


An instrument that conducts continu- 
ous on-stream analyses of critical constit- 
uents in water is discussed in new bro- 
chure. Typical applications, reagents and 
parts needed to monitor for other con 
stituents in water arc also reviewed. Hagan 
Chemicals & Controls. CIRCLE NO. 411 


Tables & Formulas 


New 32-page booklet contains tables of 
weights and measures, math symbols and 
constants, the Greek alphabet, tempera- 
ture conversions, binary numbers, powers 
of numbers, electrical formulas and the 
fundamentals of Boolean algebra. Pro 
vides valuable engineering data in handy 
form. Automatic Electric Co. NO. 412 


Instrument Motors 


New 28-page brochure describing vari 
ous company instrument motors, includes 
dimensional drawings, rating charts, wir- 
ing diagrams and photos. Special sections 
discuss availability of engineering service, 
development and testing procedures, typi- 
cal applications. Bodine Electric Co. 

CIRCLE NO. 413 


Dial Indicators 


New brochure describes flexibility in 
design and use of company cabinet dial 
and pillar-dial indicators. Features com- 
mon to both types of dials are swivel- 
head, easy-to-read chart and open-face, 
center-indicating tare. Fairbanks, Morse & 


Company. CIRCLE NO. 414 


Potentiometers 


Self-balancing potentiometers for flight 
test instrumentation feature subminiature 
construction, modular design, range flex- 
ibility, high sampling rate and _ single 
power source. Data sheet gives specs on 
two basic models: pyrometer and milli 
voltmeter. Daystrom/ Pacific. NO. 415 


Pressure Transducer 


New airborne pressure transducer de- 
scribed in two-page bulletin is a medium- 
to-high range unit measuring pressures 
from 0-100 psi to 0-5000 psi absolute. 
Complete specs, design features and wit 
ing diagram are included. Consolidated 
Electrodynamics/ Bell & Howell. NO. 416 


Panel Meters 


I'wo-color data sheet announcing new 
i” x 6” rectangular panel meter line con- 
tains photos, outline drawings, standard 
data and specs. Back cover lists 95 ranges 
available for a-c/d-c voltmeters, ammeters, 
milliammeters, microammeters. Helipot/ 
Beckman Instruments. NO. 417 


In-Circuit Testing 


Some important requirements of in 
circuit testing with particular applica 
tion to diodes, rectifiers and transistors 
are discussed in 12-page guide. Booklet 
also describes company’s in-circuit test 
set, its relationship to the present state 
of the art. Molecular Electronics/Precision 


Circuits. CIRCLE NO. 418 





























= Lecad SINGLE & DOUBLE = 


PHOTOVOLT 


LINE-OPERATED | ' 
SUPER-SENSITIVE ELECTRONIC — phe oe 


JIPLIER-PHOTOMETER § p-~ cl) 






= MIRROR-MONOCHROMATORS = 







My ; For the exact measurements of extremely low light =~ bry P r 

bis values down to 1/10,000 microlumen . . . for absorp- v_ chi S ' ] 
1s tion and flame photometry. Colorimetry through ae -= - ——S 
| : microscopes. Scintillation measurements on crystals. al | =— 
Be Fluorescence trace analysis. Monochromatic color ' 
i bse 


a densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


Write for Bulletin #360 to 


PHOTOVOLT Corporation 





1115 Broadway New York 10, N. Y : me 
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TABER TELEFLIGHT’ 183 


goes with the “BIRD” 


The PRESSURE TRANSDUCER that 
dissipates HEAT to its CASE to defeat 
zero gravity heat build-up 























There is a whole family of Teledyne and Teleflight 
Pressure Transducers available for airborne or ground 
support applications. One of our stars in the i and 
rocket field is our Model 183 Teleflight at the left. This trans- 
ducer precisely measures liquid or gas pressures to 0.25% over 
a wide temperature range. Bonded Strain Gage construction 
assures low sensitivity to shock and vibration. When the Tele- 
flight is subjected to zero gravity conditions (as in space flight 
where convection cooling is non-existent) the Ni-Span proving 
ring acts as a heat sink and conducts heat AWAY 
from the resistance gages to the instrument case. 
Handles corrosive media including fuming NITRIC 
ACID. With slight factory modifications, can also handle 
Fluorine. 200% overload protection built in at no extra 
cost. Infinite resolution, Linearity 0.25%, Hysteresis 0.25%, 
Temperature —100°F. to +275°F., Repeatability within 
0.1%. Pressure ranges of Model 183, shown, 0-100, 0-200 PSIG 
or PSIA. Other models available up to 0- 10,000 PSIG or PSIA. 
Taber also produces a complete line of miniature transistor am- 
plifiers or will build complete Electronic Systems to your specifications. 


Write for Illustrated Literature. 














TABER INSTRUMENT CORPORATION tn sills eeaesialici 
= “Where the Accent is on Accuracy and Reliability” cavity, during ground test 
Tiny Audio - Servo SECTION 241 107 GOUNDRY ST ing is reached by simply 
amplifiers avail- NORTH TONAWANDA. N. Y removing 12 screws 
ee aT TELEPHONE: NX 3-8900 - TWX-TON 277 
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new literature 








Oscillograph 

Spec sheet features new direct-writing 
light-beam 4-channel oscillograph, ac or 
de powered 110 v—60 cycles, with sensi- 
tivities from .4 mv/in. Century Electronics 
and Instruments. CIRCLE NO. 419 


Carbon Graphite Materials 


Eight-page illustrated engineering guide 
lists carbon-graphite materials for me- 
chanical applications; contains grade rec- 
ommendations on seals and sliding sur- 
faces for wide range of liquids and gases 
at operating temp. up to and above 500°F 
and in the cryogenic range. National Car- 
bon Company. CIRCLE NO. 420 


Control Centers 


Specific functions, components, benefits 
of company’s control centers are described 
in new 8-page brochure. Architects, engi- 
neers, contractors and users of automatic 
temperature control systems can obtain 


Temperature Recording 


How a Universal Carrier Amplifier and 
platinum § resistance sensor record tem 
peratures from —320 to 2000°F is de- 
scribed in new 12-page illustrated booklet. 
Basic setup procedures, temperature com- 
pensation, bridge circuits, calibration 
charts, recording accuracy are also fea- 
tured. Brush Instruments/Clevite Corp. 

CIRCLE NO. 422 


Precision Potentiometers 


New short-form catalog provides de- 
tailed specs on 1544 standard subminia- 
ture precision potentiometers + formerly 
available only as custom-built units. Cata- 
log shows how advanced engineering, 
rugged construction, careful selection of 
materials assure excellent electrical and 
mechanical stability. Daystrom. NO. 423 


Temperature Regulators 


New self-operated stainless steel tem- 
perature regulator handles tough chemical 
applications and corrosive/erosive condi 
tions, plus steam, water, air, oil and gas. 
Suitable for 300-psi WSP and 500°F. 
Eleven ranges available to control temp. 


Pressure Regulator 


Stainless steel regulator for uncontami 
nated sampling of compressed gases with 
less than 10 parts per million total im- 
purities is discussed in new data sheet. 
Regulator measures total purity, moisture, 
trace oxygen and trace hydrocarbon, trace 
chromatography analysis and corrosive 
Ihermco Instrument Corp. 

CIRCLE NO. 425 


gases. 


Impedance Measurement 


New system for high accuracy measure- 
ments of resistance, conductance, induc 
tance and capacitance is described in 4 
page catalog. Unit also measures dissipa 
tion factor (D) and storage factor (Q) 
for capacitors and inductors. Specs, cir- 
cuit diagrams included. Electro Scientific 


Industries. CIRCLE NO. 426 


Multi-Mode Tube 


srochure compares operation of con- 
ventional company storage tubes with new 
multi-mode tube which employs bombard- 
ment-induced conductivity as well as sec 
ondary emission effects. High contrast, 
high resolution stored and non-stored in 





data on graphic panel, Selectronic and 
identification control centers for com- from 10° to 450°F. Engineering data, il- 
mercial and industrial building from this lustrations, flow curve shown in bulletin. 
booklet. Barber-Colman. NO. 421 OPW-Jordan. CIRCLE NO. 424 


formation simultaneously in dark or light 
trace modes are among new tube’s fea- 
tures. Hughes Aircraft. CIRCLE NO. 427 









The gauge 
that has 


ina! 
everything! 


@ LEAK-PROOF ONE-PIECE CONSTRUCTION . .. bourdon tube 
fused to socket and tip by exclusive “Conoweld” process. 
@ STURDY “MARSHALLOY” CASE... formed of boiler-plate- 
thickness steel, copper clad inside and outside to give it the 
corrosion resistance of solid copper. It’s one third lighter, 
but four times stronger than cast iron. 

@ PRECISION “MASTERGAUGE” MOVEMENT .. . with such ex- 
clusive features as the coined sector gear. 

© AVAILABLE WITH STAINLESS TUBE AND SOCKET... choice 
of stainless steels and alloys for all corrosive conditions. 

@ WITH “RECALIBRATOR” . . . quickest and best way to keepa 
gauge accurate. 






PAPERS-INKS 


for Recording 
Instruments 


We offer tothe instrument maker 


CHARTS for all methods of record- 
ing, including Pen, Ball Point, 
Electrical, Thermal and Pres- 
sure, in roll or flat form. 


INKS for Diazo and general use. 


PAPERS Heat, pressure and elec- 
trical sensitive papers of all 
types.Sole suppliers of Nashua’s 
Heatrace’, Prestrace’, Electrace” 
*Trademark 


GUBELMAN CHARTS 


DIV. OF NASHUA CORPORATION 


These features are combined only in “Mastergauge”’, 
100-8 E. KINNEY ST., NEWARK 5, N.J. 


standard bearer for the broad line of Marsh Gauges... 
each the best of its kind. Ask for data. 


MARSH INSTRUMENT CO., Dept. 56, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 

Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Ed- 

monton, Alberta, Canada, Houston Branch Plant, 1121 Rothwell 

St., Sect. 15, Houston, Texas. Eastern Seaboard Warehouse: 

Marsh instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 


C 
Sea 
x SRS 
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Electric Eyes 


Engineer’s 22-page, up-to-the-minute 
handbook on electric eye applications in 
automation, includes illustrations and 
schematics of diversified photoelectric sys 
tems, in addition to design, process and 
manufacturing data. Photomation. 


CIRCLE NO. 428 


Shock Accelerometer 


High-g range and low sensitivity of new 
accelerometer make it ideal for high-level 
shock testing. Nominal sensitivity is 0.6 
pk-mv/kp-g with 300 picofarad external 
capacity. New bulletin contains descrip 
tive data, complete specs. Endevco Corp 

CIRCLE NO. 429 


Vapor Fractometer 


Fourteen application data sheets on use 
of Process Vapor Fractometer in chemical 
and petroleum applications, presents de 
scription of each process, the analyses 
made by the instrument, and the accessory 
components for the analysis. Applications 
include alkylation reactors, debutanizers, 
depropanizers, ammonia plants, natural 
gas plants and sulfur plants. Perkin-Elmer. 

CIRCLE NO. 430 





TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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“Profit Squeeze” Solution Digital Modules 


New report describes how advanced New 12-page catalog describes company 
10 and 16 megacycle H-PAC’s, a compati 


mathematical techniques and a high-speed 
ble family of high-speed, plug-in digital 


computing system have teamed up to 


reduce overhead costs, excess inventories modules. Detailed description of each 
and production waste for manufacturing package, electrical specs, functional dia 
concerns. Bendix/Computer Division. grams included. Computer Control Co 
CIRCLE NO. 431 CIRCLE NO. 434 
Automated Test Facilities — 
Circuit Module 


Fully automatic facilities for sequential 


Iransistorized printed circuit module 
testing of up to 18 thousand cable con E 


for scanning, distributing or decade count 
ing applications is designed for plug-in 
mounting; contains input pulse shaper 
and reset circuit. New bulletin includes 


ductors, transformers, capacitors, elec 
trical and electronic components or in 
sulating materials samples are described 
in new bulletin. Associated Research Inc : 
CIRCLE NO. 432 specs, typical application charts. Datex 
CIRCLE NO. 435 


Freezing Point Standards ; 
Electrical Interlocks 
New bulletin introduces company's 


freezing point standards, furnished with New door interlock switches for cabin 
National Bureau of Standards certificd ets, consoles, other enclosures containing 
freezing point samples. Apparatus pro hazardous electronic equipment are fea 
vides accurate, convenient means of re tured in new data sheet. Switches cut 
producing primary/secondary points in power when door is opened for servicing, 


simplify energizing of circuits for checking 
and automatically re-set when door is 
closed. Micro Switch/Minneapolis-Honey- 
CIRCLE NO. 433 well CIRCLE NO. 436 


the International Temperature Scale for 
calibration of temperature sensing devices 
Temptron 





MUIRHEAD SYNCHROS 
& SERVOMOTORS 








Readily available from a range of 
more than 100 types—synchros 

in sizes from 08 to 23, and 

motors from 08 to 18, including 
types that meet the exacting 
requirements of United States, Ss 
British and N.A.T.O. 

Military specifications. 


Ask for your copy of the latest 
Synchro Broadsheet. Data sheets and prices 
for specific types on application 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Ave., New York 17, N.Y. U.S.A 
Telephone: Murray Hill 2-8131 

MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. Telephone: 271-3880 

MUIRHEAD & CO., LIMITED, Beckenham, Kent, England. Telephone: Beckenham 4888 


515 
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new literature 








Visual Weight Indication 


New brochure features equipment show- 
ing weights on easy-to-read direct reading 
dials; for use where printed weights are 
not required. Photos, specs included. 
Streeter-Amet Co. CIRCLE NO. 437 


Oscilloscope 


Eight-page booklet details new high 
speed lab oscilloscope for observation, 
measurement, photographic recording of 
wideband phenomena. Unit clearly dis- 
plays waveforms with fractional-nano-sec- 
ond rise-time. Specs, performance charac- 
teristics, illustrations included. Tektronix. 

CIRCLE NO. 438 


Strain Gage Wiring Terminals 


Four-page, 2-color bulletin describes 
line of neat, convenient strain gage wiring 
terminals. Illustrations, characteristics, 
specs, features, types, dimensions and 
curves of typical leakage resistance vs. 
temp. for high temp. terminals are in- 
cluded. Baldwin-Lima-Hamilton. 
CIRCLE NO. 439 


Fatigue Testing Machine 


Hydraulically actuated fatigue testing 
machines for material specimens and com- 
plete structural components, can be used 
also for conventional static testing. New 
12-page bulletin, illustrated with color 
photos and hydraulic flow control charts, 
contains complete spec tables, description 
of general purpose testing cylinders and 
accessory controls. Riehle/American Ma- 
chine & Metals. CIRCLE NO. 440 


Metal Quality Control 


On-the-spot analysis of electric arc fur- 
nace charges as compared to former 
methods which yielded answers days after 
castings were completed, is reviewed in 
new 4-page folder. X-ray quality control 
of raw materials and finished products is 
highlighted. Philips Electronic Insts. 

CIRCLE NO. 441 


Cabinet Racks and Consoles 


Illustrations, descriptions, complete 
specs and prices of company line of cab- 
inet racks and deluxe console assemblies 
are featured in 36-page 2-color catalog. 
Several innovations are presented to assist 
engineers in planning their electronic 
housings. Par-Metal Products Corp. 

CIRCLE NO. 442 


Ce etait | 


















Simply ..... 
Quickly..... 
Accurately. . 
Reliably .... 


offers two new 


GAS DENSITY 
DETECTORS 


-—for Gas Analysis 
and Vapor Phase 
Chromatography 


* Inert Carrier Gas 
* Easily-built Gas Train 
* Standard Electrical 
Circuitry (as for thermal 
conductivity) 


“—-—<— Se SF FF EF SK SES Ee CERO eeaeae = 
5 






SIMPLY with Nitrogen or Argon— 


* Normal Recorder Readout 
* Quantitative Measurement 
BUT— 
* No Calibration to 
Standard Sample 


GOW-MAC INSTRUMENT COMPANY 
100 KINGS ROAD, MADISON, N. J., U.S. A. © Telephone: FRontier 7-3450 


GAS ANALYSIS INSTRUMENTS SINCE 1935 


Dept. lJ 
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FM-Monitor 
Deviation Calibrator 


Providing better than 0.5% deviation 
accuracy, new FM-monitor deviation cali 
brator combines functions of 5 separate 
instruments to determine the peak devia 
tion of FM signals by the carrier-drop-out 
method. New data sheet contains complete 
specs and general information. Advanced 


Measurement Instruments, Inc. NO. 443 


Automatic Stream Blending 


Systems ranging from two simple com 
ponents to a multicomponent system for 
blending gasolines, jet fuels, solvents, 
lube oils, waxes, residual fuels or asphalts 
are described in new -bulletin. Photos 
show many systems designed and installed 
in plants from coast to coast. B-I-F Indus 


tries. CIRCLE NO. 444 


Cryogenic Probes 


Platinum-resistance temperature trans 
ducers used with cryogenic fluids (liquid 
hydrogen and LOX) are detailed in new 
8-page bulletin. Also discussed is the In 
ternational Temperature Scale and _ its 
relationship to cryogenic 
measurement. Trans-Sonics. 


CIRCLE NO. 445 


temperature 


“ISA MEMBERSHIP 
BENEFITS 


are completely spelled out in the 
free booklet “Your Place In In- 
strumentation.” In it you will 
find all the benefits to manage- 
ment, engineers and _ technical 
personnel in the fields of meas- 
urement, testing. information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for 
you today. Use coupon below: 
A Membership Application 
Form Is Included 


——— — — — — — — — — 
Instrument Society of America | 
| Penn Sheraton Hotel | 
| 530 Wm. Penn Place, | 
| Pittsburgh 19, Pa. 
Please send me your free | 
| booklet, “Your Place In Instru- | 
| mentation” and a Membership | 
| Application Form. 
| 

| Name - | 
Address . - 
| City Zone... State_._ | 
Lisp qusiiandenetinthnlann aietaieninainipiiaidiniinead 
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classified 


advertising 





POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: 
minimum three lines. 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 


$2.00 per line, 
Box number 








POSITIONS WANTED | 








MSEE experienced in instrumentation and numeri- 
cal control desires career position. Write Box No. 
2173, c/o ISA JOURNAL. 





REPRESENTATIVE OPENINGS | 








REPRESENTATIVE WANTED new unit control valve. 
Sensational savings for continuous processing 
service. Exclusive franchised distributorships avail- 
able. Write Box No. 2172, c/o ISA JOURNAL. 





EXCLUSIVE 
SALES REPRESENTATIVE 
NO. NEW JERSEY 


Will be appointed by an importer of Euro- 
pean measuring instruments. A young Sales 
Engineer is desired who has started his 
own business in the last year or two and 
is 25 to 35 years of age. He should be 
operating alone and not a member of an 
organization, with at least 1% of his time 
available for our line, and should be calling 
on industrial companies. Write Box 2174, 
c/o ISA JOURNAL. 





Pyrometer Indicator 


Four-page illustrated catalog on port- 
able — potentiometer/indicator includes 
specs, application data, accessories; dis 
cusses special adaptation of this instru- 
ment — the “Airline’ MINIMITE — 
which ground checks jet engine exhaust 
gas temp. and calibrates cockpit indica 
NO. 446 


tors. Thermo Electric Co. 
Bourdon Tubes 

12-page technical sheet on Bourdon 
tubes by noted authority R. W. Brad 


spies, presents history, theory, principle of 
operation and application of Bourdon 
tubes. Fully illustrated booklet also con- 
tains glossary and transformation table. 
Giannini Controls Corp. NO. 447 


Conductivity Monitors 


New 4-page data sheet describes indus 
trial and laboratory conductivity monitors 
for convenient measurement of electrolytic 
conductivity in process plants and research 
work. Schematic diagrams, complete specs 
for both models are given. Leeds & North 
rup. CIRCLE NO. 448 


Altitude Pressure 
& Density Tables 


Iwo ready-reference data 
now available for design engineers con- 
cerned with altitude pressure and altitude 
density, and specification of environment- 
al controls for measurements and monitor- 
ing. Newark Controls. CIRCLE NO. 449 


tables are 





INSTRUMENT 
ENGINEER 


Growth opportunity for an engineering 
graduate with up to eight years’ ex- 
perience in design and development 
of instrumentation for chemical proc- 
esses. Work includes adaptation of 
standard instruments to special proc- 
esses, development of unique measur- 
ing and control devices, and trouble- 
shooting on plant instrument problems. 
Our multi-plant operations are located 
in a Detroit suburb and offer excellent 
living, cultural, and recreational ad- 
vantages. 

Please send resume, including salary 
requirements, to: 

Mr. R. R. Erwin 
Technical and Professional Employment 


WYANDOTTE 
CHEMICALS CORPORATION 
Wyandotte, Michigan 








Division Manager 


INDUSTRIAL INSTRUMENTATION 
AND 
CONTROL 


A progressive and diversified electronic in- 
strument company is expanu ng its industrial 
instrumentation and control activities by_ the 
establishment of a new industrial products 
division. This division will meet customer re- 
quirements in terms of instrumentation and 
controls for process industries (oil, food, chem- 
ical), utilities. transportation. and distribution 
(pipelines). The division’s efforts will be de- 
voted solely to the non-government industrial 
area. 


An executive with a proven record in direct- 
ing marketing, engineering, and manufacturing 
operations is required for the position of divi- 
sion manager he manager must know the 
process industries in order to supervise the 
preparation of marketing plans based on the 
needs of these industries ie must insure the 
successful and timely design, fabrication, and 
service of such equipment. The applicant for 
this position must have experience in com- 
merc: busi ma nt—specifically the 
ability to accept financial responsibility in 
terms of meeting sales objectives and return- 
ing reasonable profits on sales and invested 
capital. 


The division manager will have full authority 
the division. He must be able to 
select qualified personnel, direct their efforts, 
and establish an organization. Applicants with 
experience backgrounds solely in the field of 
military electronics will not be considered 





This position offers, to the man who fills it, 
a genuine opportunity to grow with an aggres- 
sive organization 


Please send complete resume to: 
Box No. 2175, c/o ISA Journal 
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JUNE 1961 


one yates Pollution Instrumenta- 

um & Annual Meetin = 
A Pa Control Association, 

tel Gommoacre, New York, N.Y. ioen- 

sors: ISA, APCA. Contact: D. F. 

Adams, Div. of Industrial Research, 

Washington State University, Pullman, 

Washington. 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan- 
sing, Michigan. Contact: ISA Meetings 
Manager, Penn-Sheraton Hotel, 
Wm. Penn Place, Pittsburgh 19, Pa. 


June 13-16—Joint Technical Meeting. In- 
stitute of A and 
American Rocket Society, Hotel Am- 
bassador, Los angels; Sponsors: IAS, 
ARS. contest: IAS, 2 E. 64th St., New 
York 21, N.Y 


June 13-23 — iiecnen Techniques — 
Summer Course, M.I.T.. Cambridge, 
Mass. Contact: Prof. N. H. Cook, Dept. 
of Mech. Engrg., M.I.T., Cambridge 39, 

ass. 


14—5th Annual Conference, IRE- 
PGPEP, Hotel Sheraton, Philadelphia, 
Pa. Sponsor: IRE. Contact: J 
Welsh, RCA, Moorestown, N.J. 


June 25-July 1—International Conference 
on Measurement, Budapest, Hungary. 
Sponsor: IMEKO. Contact: arry 
Burke, Jr., Consolidated Systems 
Corp., 1500 S. Shamrock Ave., Mon- 
rovia, Cal. 


June 26-28—5th National Convention on 
Military Electronics, Shoreham Hotel, 
Washington, D.C. De Wore. 3 IRE-PGM- 
o Contact: C. ore, 3224 16th St., 

N.W., Tiashingten 10, 


June 26-August 1? — Summer Institute in 
Mechan of Continuous Media for 
College Teachers of Mechanics & Re- 
lated Courses, Illinois Inst. Tech., Chi- 
cago. Sponsor: National Science Foun- 
dation. Contact: P. Chiarulli, NSF 
Summer Institute, Illinois Institute of 
Tech., Chicago 16, Il 


xJune 28-30—2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der, Colo. Sponsors: ISA, AIEE, AIChE, 
ASME, IRE. Contact: ISA Meetings 
Manager, Penn-Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, Pa. 


June 29—One-Day Meeting on High Pre- 
cision Connectors, Boulder Labora- 
tories, National Bureau of Standards, 
Boulder, Colorado. Contact: J. R. Crad- 
dock, Technical Information Office, 
Boulder Laboratories, N.B.S., Boulder, 
Colo. 





June 


JULY 1961 


July 4-7—27th Annual Meeting, National 
Society of Professional ngineers, 
Olympic Hotel, Seattle, Washington. 
Contact: K. E. Trombley, NSPE, 2029 
K Street, N.W., Washington 6, D.C. 


July 10-29—Process Control Theory Sum- 
mer Course, Case Institute of Technol- 
ogy, Cleveland, Ohio. Contact: Dr. D. 
P. Eckman, Director, Systems Research 
Center, Case Inst. of Tech., Cleveland 
6, Ohio. 

nouly 16-21—4th International Conference 

M 


edical Electronics & 14th Con- 
ference on Electrical Techniques in 





CONFERENCE CALENDAR 








* Denotes ISA Sponsored or Participating Meeting 


Medicine & pestony- Waldorf-Astoria 
Hotel, New York City. Sponsors: ISA, 
IFME, AIEE, IRE. Contact: Lewis Win- 
ner, 152 W. 42nd St., New York 36, N.Y. 


July 17-24 — Applications of Strain ton 
Techniques, M.I.T. Contact: J. I. Ma 
till, M.I.T., Cambridge 39, Mass. 


July 17-24 Infrared Spectroscopy Tech- 
niques; July 24-31 — IR Spectroscopy 
Applications, M.I.T. Contact: J. I. Mat- 
till, M.I.T., Cambridge 39, Mass. 


July 31-August 4 — International Congress 


of Bicphysics, Stockholm, Sweden. 
Sponsor: ational Academy of Sci- 
ences, National Research Council 


Contact: Dr. Bo Lindstrom, Medical 
Physics Dept., Karolinska Institutet, 
Stockholm 60, Sweden. 


AUGUST 1961 


August 7-9 — 10th Annual Conference on 
Applications of X-Ray Analysis, Park 
Lane Hotel, Denver, Colo. Contact: 
W. M. Mueller, Denver Research Inst., 
Univ. of Denver, Denver 10, Colo. 


August 7-11 — SPIE 6th Annual Technical 
Symposium & Exhibit, Ambassador 
Hotel, Los Angeles, Cal. Sponsor: So- 
ciety of Photographic Instrumentation 
Engineers. Contact: J. A. Clemente, 
P.O. Box 288, Redondo Beach, Cal. 


August 13-18—International ym ium 
on Microchemical Teshatiquer, niver- 
sity Park, Pa. Contact: Penna. State 
University, Continuing Education Con- 
ference Center, University Park, Pa 


August 14-18—Gordon Research Confer- 
ence on Instrumentation, Colby Junior 
Coneme. New London, N.H. Contact: 

. Parks, Conference Director, 
Colby Jr. College, New London, N.H. 


August 16-18—2nd International Electronic 
Circuit Packaging Symposium, Boul- 
der, Colo. Sponsors: University of 
Colorado, Electrical Design News. Con- 
tact: University of Colo., Bureau of 
Continuation Education, 352 Chemistry 


Bldg., University of Colorado, Boulder, 
Colo. 
August 22-25—1961 Western Electronic 


Show & Convention (WESCON), Cow 
Palace, San Francisco, Calif. Sponsors: 
IRE and Western Electronic Manufac- 
turers Assoc. Contact: Don Larson c/o 

— 701 Welch Rd., Palo Alto, 
alif. 


August 28-30—2lst Annual Appalachian 
Gas Measurement Short Course, Uni- 
versity of West Virginia at Morgan- 
town. Contact: Prof. R. Hanna, 
Univ. of West Virginia, Morgantown, 
West Virginia. 


August 28-September 1 International 
Heat Transfer Conference, 
Colo. Sponsors: ASME, AICE, ASH, 
RACE, IAS, SAE and Univ. of Colo- 


rado. Contact: ASME, Meetings De- 
pace, 29 West 39th St., New York 
18, N.Y. 


SEPTEMBER 1961 


September 5-8—l6th National Conference 
of the Association for Computing Ma- 
chinery and lst International Data 
Processing Exhibit, Statler-Hilton Ho- 
tel, Los Angeles, Calif. Contact: B. F. 
Handy, Jr., Litton Systems, 5500 Ca- 
noga Ave., Woodland Hills, Calif. 


*xSeptember 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina. 
Sponsors: ISA. ATEE. IRE. Contact: 
C. S. Lisser, Oak Ridge Nat’l Labora- 
tory, P.O. Box X, Oak Ridge, Tennes- 
see. 


*September 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel. Los Angeles. 
Calif. Contact: John E. Witherspoon. 
7107 Penfield Ave., Canoga Park, Cal 


*xSeptember 11-15—-Marine Sciences In- 
strumentation Symposium and 24th 
Annual Meeting, American Society of 
Limnology & Oceanography, Woods 
Hole, Mass. Sponsors: SA, ASLO 
Contact: D. D. Ketchum, Woods Hole 
aa cae Inst.. Woods Hole, 
viass. 


a | 20-21 — Industrial Electronics 

eg a Bradford Hotel, Boston, 

ass onsors: ISA, IRE, AIEE. Con- 

tact: . M. Trenholme, Instrument 

Dept., General Electric Co., 40 Federal 
St., West Lynn, Mass. 


OCTOBER 1961 


October 9-11—1961 National Electronics 
Conference & Exhibit, International 
Amphitheater, Chicago, Ill. Sponsors: 
AIEE, Illinois Inst. of Tech., IRE, 
Northwestern Univ. and Univ. of Illi- 
nois. Contact: N.E.C., 228 N. La Salle 
St., Chicago 1, Illinois. 


x October 9-12, 1961—llth Annual Instru- 
ment Symposium & Research Equip- 
ment xhibit, Bethesda, Maryland. 
wes ae: ISA, SAS, SAB, SEBM, ACS. 

AA Contact: Dr. Julius Sendroy, 
Jr., Naval Medical Research Institute, 
Bethesda 14, Maryland. 


October 23-26—International 
on Aero-Space Nuclear Propulsion, 
Las Vegas, Nevada. Sponsors: IRE, 
AEC and NASA. Contact: P. M. Uthe, 
University of California, Lawrence 
Radiation Lab., Box 808, Livermore, 
California 


October 26-27--Bio-Medical Instrumenta- 
tion & Engineering in Universities and 
Hospitals, Sheraton-Fontenelle Hotel, 
Omaha, Neb. Sponsor: University of 
Nebraska, AIEE, IRE. Contact: Office 
of Medical Extension, University of 
Nebraska College of Medicine, 42 & 
Dewey, Omaha 5, Nebraska. 


NOVEMBER 1961 


November 2-3—10th Annual Instrumenta- 
tion Conference, Louisiana Tech, Rius- 
ton, La. Sponsor: Louisiana Polytech- 
nic Institute. Contact: G. J. Trammell, 
Instrumentation Conference, Box 255, 
Tech Station, Ruston, La. 


November 13-16—7th Annual Conference 
on Magnetism & Magnetic Materials, 
Phoenix, Ariz. Sponsors: AIEE, AIP, 
IRE, AIME and Office of Naval Re- 
search. Contact: P. B. Myers, Motor- 
ola Semiconductor Products Div., 5005 
E. McDowell Rd., Phoenix, Arizona. 


DECEMBER 1961 


December 12-14—Eastern Joint Computer 
Conference, Sheraton Park otel, 
Washington, D. C. Sponsors: IRE, 
AIEE, ACM. Contact: Bruce Oldfield, 
me ” 326 E. Montgomery, Rock- 
ville, Md. 


Symposium 








LAST CALL FOR... 





ISA-APCA Air Pollution Instrumentation Symposium, New York City, June 12 
3rd Biennial ISA International Gas Chromatography Symposium, East Lansing, Mich., June 13-16 
2nd Joint Automatic Control Conference, Boulder, Colo., June 28-30 


4th International Conference on Medical Electronics & 14th Conference on Electrical Techniques in Medicine & 
Biology, New York City, July 16-21 
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Dekoron Type AT multiple pair harness thermocouple extension wire 
assures peak performance of your process now—and for years to come 
Magnetic shield—made of magnetic material only—protects process performance 
from magnetic and static interference, gives greater impact and crush resistance while 
maintaining easy installation. Number-coded twisted pairs speed field installation without 
elaborate testing. Chemical and moisture resistant construction lasts years longer 


Request a sample of Dekoron Type AT multicouple extension wire in lron-Constantan 
Chrome-Alumel, or Copper-Constantan today. It’s application engineered by the company 
with the greatest backlog of application experience is 
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